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THREATS
0 US Losine MARKeT SHARE/CoMPETITIVE EDGE

MICROELECTRONICS: JAPAN LEADS IN 64K RAMs

(70 PERCENT SHARE)
- TeLecommunicATIONS: JAPAN Now LEADER IN FIBER OPTICS
- CoMpuTERS: JAPAN HAs PrRIcE PERFORMANCE EQUIVALENCE
- CiviL A1rcrarT: A1rBus ConsorTium Mow NuMBER Two

- PropucTtioN TecHnorLocy: By Late 1980s FoREIGN
. . MANUFACTURERS CouLD BE SUPPLYING
AouT HALF ofF THE MAcHINE TooLs

ConsuMED IN THE US

- AutomoBILES: HEeavy ForeieN R&D 1S LEADING TO NEW
GENERATIONS OF FUEL EFFICIENT QUALITY
AuTos WiTH HicH TECHNOLOGY

0 Loss oF COMPETITIVE EDGE HAS SIGNIFICANT STRATEGIC AND
Economic IMPLICATIONS

- UnperMINE MiL1TARY CAPABILITIES
‘ - == VuLNERABLE T0 CuToFFs IN SuppLY OF CERTAIN

’ COMPONENTS
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-- LimiTs MiL1TARY SYSTEMS CAPABILITY

\

- ERoODES BALANCE oF TRADE IN MANUFACTURED PRODUCTS

‘ -- PROJECTED Loss oF $3 BiLLion Per YEAR (1981-85)
ON AVERAGE IN COMMERCIAL AIRCRAFT EXPORTS
(To AIRBUS)

--  SLOWED GROWTH IN BALANCE oF TRADE IN COMPUTERS
Courp BE OVErR $9 BiLLion SurPLUS IN 1982

-- LARGE TRADE IMBALANCES IN CERTAIN SEMICONDUCTOR
Probucts (64K RAM)

- Repucep DomeEsTIC EMPLOYMENT
. -~ 25,000 JoBs DIRECTLY RELATED TO THE AEROSPACE
INDUSTRY FOR EVERY $1 BirLrion LosT 1N CIviL
ATRCRAFT EXPORTS

-- For EVERY JoB LosT IN AEROSPACE, 72 ADDITIONAL
JoBS ARE LosT IN RELATED INDUSTRIES

--  REcCENT LAYOFFS IN THE SEMICONDUCTOR INDUSTRY
CONTINUE

- WeakenING OF THE OVERALL INDUSTRIAL BASE
-- DEPENDENCE ON FOREIGN SOURCES OF SuPPLY
(MACHINE TooLS, SEMICONDUCTORS AND AIRCRAFT

SuB-SYSTEMS)
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-- Loss oF HiGgH TeEcHNoLoGY LINKAGE THAT HELPS
OTHER INDUSTRIES

- INCREASED INTERNATIONAL PoLITICAL TENSIONS
-- SemIconNDUCTOR DumMpiInNG, N1PPON TELEGRAPH AND
TELEPHONE PROCUREMENT, "“VOLUNTARY"” QUOTAS ON
AUTOMOBILES

- CoMPLICATES TecHNoLoGY TRANSFER PROBLEMS
-- EAsT-WEST: ALTERNATE SOURCES OF SupPLY LEAD
To Losses ofF "De Facto” ConTROL

-~ WesT-WesT: FOREIGN GOVERNMENTS USE MARKET ACCESS
To ExTRACT US TECHNOLOGY.
F-15 CoproDUCTION ENHANCES JAPANESE
ComMmeRCIAL CAPABILITY

- Loss oF INTERNATIONAL PRESTIGE

_3-
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RELATIONSHIP OF FOREIGN GOVERNMENTS TO THEIR INDUSTRIES

0 GOVERNMENT SUPPORT
- R&D SupPORT
-- SuBSIDIES
--  LoANS
--  LoAN GUARANTEES

--  GovERNMENT R&D

EXAMPLES:

JAPANESE GOVERNMENT-INDUSTRY RESEARCH AsSOCIATIONS CHANNEL
GovErRNMENT MoNey DIRECT To INDUSTRY

JAPANESE “LoANs” For R&D ALmosT Never Paip Back

EFFeECTIVE GOVERNMENT FINANCIAL SupPorRT OFTEN EXCEEDS
PuBLicLY = STATED BuDGETS

- Tax PoLicy
-- R&D CreDITS

--  AcCELERATED DEPRECIATION; SPECIAL FOR HiGH
TeEcHNOLOGY TOOLING

‘ -- SpecIAL Tax CRepiTs FOR HiGH TECHNOLOGY PRODUCTS
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_ExAmMPLES:

JAPANESE GOVERNMENT TAX SuPPORT FOR R&D MorRe EXTENSIVE
THAN OPENLY KNowN -- Tax CReDITS PROVIDED FOR FOREIGN
TECHNOLOGY ACQUISITION.

-~ RESTRUCTURING INDUSTRIES
--  SeLECcTS TARGET INDUSTRIES (Picks WINNERS)

-- FosTeErRs CooPERATIVE INDUSTRIAL R&D

-- (CoORDINATES INVESTMENT, PRODUCTION AND EXPORT
LEVELS

- ExPORT ASSISTANCE
-- SuBSIDIZED FINANCING

--  LINKAGES WITH BROADER PoLiTicAL GoaLs

- OTHERS
-~  PROCUREMENT

--  EDUCATION SUPPORT

-- Arp CAaPiTAL FORMATION

SEE HANDOUT ON EXAMPLES OF FOREIGN GOVERNMENT SUPPORT MECHANISMS
(12 CoPIES CLIPPED TO BACK COVER)

-5-
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0 GOVERNMENT PROTECTION

- BARRIERS TO TRADE
--  TARIFFS

-- Non TariFr (Use oF STANDARDS, LocAL CONTENT LAWS)
o ImMpacT oN COMPETITIVE STRENGTH OF FOREIGN INDUSTRIES

- ALrLows PriciNG BeLow MARKET, THEREBY INCREASING
MARKET SHARE
- INcreases R&D AnD CAPITAL INVESTMENT AT Low Risk

- Aips MarGINAL PrRoODUCERS, CREATING NEw COMPETITORS

- ALLOWS FuLLER PropucT LINES

- PermITs LoNG-RANGE BUSINEsS PLANS
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OTHER FACTORS AFFECTING COMPETITION_

0 GENERAL Economic CLIMATE

o0 CosT oF CAPITAL

- CapiTAL INTENSIVE NATURE oF HiGH TECHNOLOGY INDUSTRIES

- ForeieN FirMs BENEFIT FrROM Lower EFFecTIVE CAPITAL
CosTs

0 GrLoBaL NATURE oOF INDUSTRY AND OF FINANCIAL MARKETS

- PRESSURES FOR INTERNATIONAL COLLABORATION

- CURRENCY EXCHANGE PROBLEMS
o TeEcHNOLOGY TRANSFER

- DiFFicuLT 10 ConTROL DIFFUSsION IN HigH TEcHNOLOGY AREAS
0 SHORTAGES OF SKILLED MANPOWER

- JapAN GRADUATES SAME NUMBER OF ELECTRICAL ENGINEERS WITH

HALF THE US PoPULATION
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_OPTIONS AVAILABLE
0 RecoeNITION OF HiGH TECHNOLOGY INDUSTRIES AS KEY TO FUTURE
US Economic AND MILITARY SECURITY.

o DeveLop STRATEGIES TO COUNTER THE MosT EFFEcTIVE FOREIGN
GOVERNMENT SUPPORT MECHANISMS.

- CHALLENGE FOREIGN CARTEL BEHAVIOR
- Assure EaquAL MARKET AccEess,

- TAke AcTioN AGAINST ILLEGAL TECHNOLOGY ACQUISITION
BY OUR COMPETITORS

- PRrREss FOR AN END To CORRUPT BUSINESS PRACTICES BY
FOREIGN FIRMS

- CHALLENGE THE NATURE AND EXTENT oF FOREIGN GOVERNMENT
SUBSIDIES

0 DeveLop STRATEGIES TO AcCELERATE THE PAcE ofF US TECHNOLOGICAL
PROGRESS,

- CoNsIDER EXPANDED GOVERNMENT FUNDING FOR R&D (SucH As
DOD VHSIC ProGRAM).

- ENcouraGe JoINT DeVELOPMENT EFrForTs BY US INDUSTRY

8-
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OPTIONAL

DESCRIPTION OF CIA EFFORTS
0 AceENcY HAS ANTICIPATED COMPETITIVE PROBLEMS IN SELECTED
INDUSTRIES
- PrepicTED THE Rise OF AIRBUS INDUSTRIES

- INCREASED AWARENESS OF FUTURE COMPETITIVE THREATS
(COMPUTERS AND SEMICONDUCTORS)

0 ExPANDING CoLLECTION, RESEARCH AND ANALYSIS ON FOREIGN THREATS
. To US INDUSTRIES

- SEMICONDUCTORS

- COMPUTERS

- TELECOMMUNICATIONS

- CoMMERCIAL AIRCRAFT

- MATERIALS

- INDUSTRIAL AUTOMATION

0 AssSesSING FOREIGN INDUSTRIAL STRATEGIES, TECHNOLOGICAL
CAPABILITIES, GOVERNMENT SupPPORT FOR INDUSTRY, AND OTHER
. FACTORS AFFECTING COMPETITION

- 9-
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0 AGENCY COLLECTION AND ANALYSIS IS SHOWING THAT FOREIGN
GOVERNMENT INVOLVEMENT 1S MORE EXTENSIVE AND THAT THE
CoMPETITIVE THREAT MAY BE MORE SERIOUS THAN COMMONLY
BELIEVED.

0 CIA 1s WorkiNG CLOSELY WITH OTHER DEPARTMENTS AND AGENCIES.,

-10-
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OPTIONAL

POSSIBLE RELEASE OF INTELLIGENCE INFORMATION TO US INDUSTRY

0 SELECTED INTELLIGENCE INFORMATION May BE/CouLD BE BENEFICIAL
70 US INDUSTRY (SEE ATTACHED MEMO FOR EXAMPLE)

o Recommenps CCCT DISCUSSION OF THIS POSSIBILITY
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THE WHITE HOUSE ' ~ /A0 b4 O

. I WASHINGTON

- CABINET AFFAIRS STAFFING MEMORANDUM

DATE: 10-2G-82 NUMBER: _077550CA DUE BY:

SUBJECT: Cabinet Council on Commerce and Trade — Monday, Octoher 25, 1982

2:00 p.m. in the Cabinet Room (with the President)

| ACTION FYI | = ~ ACTION  FYI
ALL CABINET MEMBERS o O | Baker 29— O
Vice President o & m| Deaver - O
%tate ~ [E-: g Clark = o m]
reasury WH St
Deforse o a IP)Iarman (For WH S affing) B a
Attorney General = g | harper B O
Interio]r g/ B Jenkins o g8
Agriculture O Wheeler O =
Commerc 22 9 | uatos o e
HHS O [ (8] ]
HUD O =g O 0
Transportation & a
Energy B ] a a
Education 0 =g O 0
Counsellor O O - 0
. O
ol SR
; T el S S
USTR o~ O CCCT/Gunn & O
CCEA/Porter a a
8 S CCFA/Boggs - -
EEA g/ g CCHR/Carleson | a
oS g O CCLP/Uhlmann a O
g g CCMA/Bledsoe O a
- - CCNRE/Boggs O O

REMARKS: The President will chair a meeting of the Cabinet Council on
Commerce and Trade, Monday, October 25, at 2:00 p.m.

The agenda
and background papers are enclosed. .

, | , | | e by o -
- ' | Iz 13
. ¥3
RETURN TO: O Craig L. Fuller - Becky Norton Dunlop
Assistant to te President Director, ftjce of

A - R\ RINE
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“ THE WHITE HOUSE

WASHINGCGTON

October 21, 1982

MEMORANDUM FOR MEMBERS OF THE CABINET COUNCIL @N COMMERCE AND TRADE

FROM: ; WENDELL GUNN ,
' | Executive Secrefayy /S
. / (e
SUBJECT: Agenda for Meeting of October 25, 1982

2:00 p.m., Cabinet Room

Attached is the Working Group's report on U.S. Competitiveness in High

Technology, to be discussed at Monday's Cabinet Council meeting with
the President. : - : ’ '
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THE WHITT HOUSE
WASSINCTON
CABINET COUNCIL ON COMMERCE AND TRADE
October 25,'1982
§    .2:00 p.m.
>Cabinet Room

AGENDA
o

1. High Technology/CM#129

2. Presidential Statement on Minority Business/CM#170
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hAns of ¥

MEMORANDUM FOR THE PRESIDENT

FROM: Malcolm Baldrige, Chairman 7‘/0
: ' Pro Tempore Cabinet Council.
on Commerce and Trade

SUBJECT: Competitive Position of U.S. High

: Technology Industries
In December of 1981, the Cabinet Council on Commerce and Trade |
(CCccT) directed that a study be performed on the current competitive 44/
posture of the United States in high technology. \

The concerns of the CCCT with U.S. performance in high technology
sprang from the recognition that although the United States is now
the world leader in many areas of advanced technology, its
preeminence has been challenged and is seriously threatened.

The United States occupies a unique leadership position in the
'world's political and economic structure--a leadership role
underwritten by its preeminence in advanced technology. The
possible erosion of this preeminence could have far-reaching
economic, political, and national security consequences for the
entire free world.

The special combination of contributions to the U.S. economy of
high-technology industries--including high productivity growth and
low price growth--indicate the importance of this segment to the
overall strength of the U.S. industrial base. There is a direct
linkage between the research activities conducted by high-technology
industries and the U.S. standard of living. Research nutures
innovation, which feeds technological progress, which leads to
productivity gains and new jobs. :

As the high-technology industries of other countries have emerged as
strong international competitors, U.S. high-technology industries
are facing a significantly altered competitive environment. 1In the
new environment, the United States faces a major challenge.
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Key findings of the CCCT study on high technology competitiveness
include:

High technology industries are vital to the U.S. economy.
Their growth rate has been twice that of total industrial
output, and they contribute the bulk of technological
advances to all sectors of the economy.

National security depends upon the technology-intensive
industries both for sophisticated items essential to nodern
weapons superiority, and for a strong and flexible
industrial capability for future contingencies.

The United States will have to depend heavily on its areas
of greatest strength -~ principally advanced technology and
agriculture -- to meet increased competition in world
markets. The technological challenge confronting the
United States can benefit all competitors and nations
through increased efficiency and growth.

There has been a decline in the international market
position of U.S. high technology industries from a position
of dominance to one of being strongly challenged. Foreign
competition in high technology has increased dramatically,
with developments in selected new areas indicating that
technological advantages have shifted overseas.

The major technological challenge to the United States is
from Japan. Now limited to a few high technology sectors,
this challenge is rapidly expanding.

An array of factors influence U.S. versus foreign advances
in technology. The most important of these are:

- the overall state of the domestic economy,

- cost and supply of capital,

- relative R&D efforts,

-~ the transfer of technology,

- availability of scientists and engineers, and

- explicit industrial policies toward technology-

intensive sectors.

If present trends continue,'some or all of these factors

could contribute to a further decline in the competitive
position of U.S. high technology industries,

Appnroveq For Release 200 //04/04 - CIA-RDPS4B00049R001/00240005-8



. o Foreign government industrial programs to promote high
technology industries have adversely affected U.S. high

technology industries and will, if trends continue, place
U.S. business at a disadvantage, even with an ideal
environment for high technology within the United States.
Industry targeting by foreign governments against specific

" high technology areas could preclude valuable long term
U.S. technological developments.

The evidence in the CCCT Study justifies your concern for our
continued preeminence in high technology. We have been developing a
work program within the CCCT to assess the factors which have
influenced our competitiveness in high technology and identify the
necessary policy responses. I believe this should be a critical
element in this Administration's effort to improve our economic
performance and warrants our sustained attention.




T T A pproved For Release 2007/04/04 « CIA-RDPB4B00049R0017002400058

LN REVISED DRAFT

AN ASSESSMENT OF U.S.

ot

n

COMPEZTITIVENES
IN HIGH TECHNOLOGY

INDUSTRIES -

Ocotober, 1982
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Executive Summary

In Decemper of 1981, the Cabinet Council on Commerce and Trade o
(CCCT) directed that a study be performed on the current ceompetitive
Posture of the United States in mign technology. This study 1s

submiitted in fulfilliment of that regquest.

The concerns of the CCCT with U.s. performance in high technology
Sprang from the recognition that the gains to the United States from
advanced technology are quite significant.

The United States occupies a unique leadership position in the world
pelitical and scconomic structure——a leadership role underwritten by
1ts preeminence in advanced technolegy. The possible ercsion of

thils preeminence could have far-reaching economic, political, and
national security ceonseguences for the United States.

The special cocmbination cf contributions to the U.S. economy of
high~technology industries-—including high productivity growth. and
low price growth--indicate the importance of this segment to the
overall strength of the U.S. industrial base. There is a direct .
linkage between the research activities conducted by high-technolegy
industries and the U.S. standard of living. Research nutures
innovation, which feeds technological progress, which leads to
productivity gains. Productivity over the long run is the :
predominate element which determines the overall ability of the U.S.
econemy to grow and in turn to produce a nigher standard of 1i

and new jobs. : o

As the high—technblcgy industries of other countries have emerged as
strong international competitors, U.S. high-technology industries
are facing a significantly altered competitive environment. In the

new environment, the United States faces a major challenge tc
maintain its broad technological preeminence.

This report summarizes an interagency examination of U.S. high
technology industries -- their importance, their trade performance,
and the factors influencing their competitiveness vis—-a-vis foreign
competitors. Key findings include the following: - ’

o] High technology industries'are vital to the U.S. econony.
Their growth rate has been twice that of total industrial
output, and they contribute the bulk of technological
advances to all sectors of the economy . :

£
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industries both for sophisticated ‘items essential to modern
weapons superiority, and for a strong and flexible

‘ 0 National security depends upen the technology-intensive
%, -
industrial capability for future contingencies.

¥

0 The United States will have to depend heavily on its areas
of greatest strength -— principally advanced technology and
agriculture —— to meet increased competition in world
markets. The technological challenge confronting the

~United States can benefit all competitors and nations
through increased 2fficiency and growth.

0 ° Over the last twelve years, there has been a decline in the
' international market position of U.S. high technclcgy

~industries from a positicn of deminance to one of being
‘strongly challenged. Market share for the high technology
group —— and for nearly all individual industries -— has
fallen. Foreign competition in high technology has
increased dramatically, with developments in selected new
areas indicating that technological advantages have shifted
_overseas. _ - :

o) An ‘array of factors influence U.S. versus foreign advances
in technoclegy. The most impcrtant of these across all
industries are:

, — the overall state of the decmestic economy,
. ' - cost and supply of capital,
- relative RE&D efforts,
— the transfer of technology,

- availability of scientists and technicians, and
- explicit industrial policies toward technology-
intensive sectors.

o) If present trends continue, some or all of these factors
could contribute to a further decline in the competitive
position of U.S. high technology industries.

o A free market system encourages technological advances, but
significant impediments to free and open markets exist
world-wide. For example, foreign governments use closed
markets, direct fiscal support, and guidance to capital
marxets to create an artificial advantage for favored high
-technology sectors. Reccgnition of these impediments and

‘reasoned efforts to counter them are 2ssential to prevent
serious disadvantages for U.S. firms.

Approved For Release 200 //04/04 - A-RDPRARANOA4GEO0 N0240006_8
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o Foreign government industrial programs to premote high
technology industries have adversely affected U.S. nigh _
technology industries and will, if trends continue, place . = ' ¢
U.S. business at a disadvantage, even with an idezal '
environment for high technology within the United Stares.
Industry targeting by foreign governments against specific
high technology areas could preclude valuablas long term
U.S. technological developments. e

.0 ‘The major technological challenge to the United States is
from Japan. Now limited to a few high technclogy sectors,
this challenge is ewpected to broaden in the future.

We believe that the evidenas justifies concern for our ceontinued ’
preeminence in high technelogy. While it was inevitable that the

abnormal postwar gap in technclogy between the United Statess and

other advanced countries would narrow, we must appreciate that that

era has past. We must begin a process to identify the appropriate

policy responses. The Cabinet Council on Commerce and Trade is
undertaking to assess both industry specific and broader factors

which have influenced United States competitiveness in high

technology.

.
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I. INTRODUCTION

' The gains to the United States from advanced technology are quite
significant. The standard of 11v1ng, national SeCLblCY, and the
variety of free chcices available in this country in large measure
are a result of the advanced skills and kpowledge we have developed
-and applied. The recognition of technology's 1mpor;ance to the
United States —- and the recognition that leadership in technology
is a perishable asset which can be lost if not vigcrously maintained
~— have led to this assessment of the current U.S. position.

Purpose

This report summarizes an interagency examination of the 1moortance
of advanced technology to the United States, the performance of this
country's technology-intensive industries, and the factors
influencing relative technological advantage between the United
States and its major foreign'ccmpetitora The purpose of this
effort is to provide the foundation fcr a subsequent study where
rolicies related to U.S. *echn01031cai trength will be considered.

The 1nteragenﬂy effort, and this report, have prescribed limitations
in scope. The intent has been to periorm a oynthesis of existing
understand;ng and research pertinent to the SLUGY s objectives. A
significant original research program has not been attempted. .

Organization of the Report

This report is presented in four major sections. Section II
describes the nature of the most technology-intensive industries and
the reasons for our examination of this specific group in detail.

In Section III the role of high technology industries in U.S.
international trade is discussed. The relative performance of these

industries is assessed in relation to overall U.S. trade performance.

The factors which we have judged to be the major elements affecting
technology are presented in Section IV. Included in this section
are descriptions of foreign actions which directly affect U.S. high
technology industries. : : .

Section V outlines implications for further work.

Supporting appendices are located at Ta bs A through D.
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IT.  THE IMPORTANCE OF HIGH TECHNOLCGY INDUSTRIES

High technology industries* are identified by the simultaneous
presence of two characteristics: (1) an above average level of
scientific and engineering skills and capabilities, compared to-

other industries ( alternatively R&D effort relative to sales can be

“used); and (2) a rapid rate of technological development.

High technology is differented from "high science" or pure science
in that it is technoleogy developed for commercial eapplication. Pure
science is concerned with the state of knewledges independent from
any relationship it may bear to commercial applications. The
continued dominance of the U.S. in high science as illustrated by
its "monopoly"” on Nobel prizes and numbers of scientific articles in.
leading journals is nct at issue. In fact, some would confuse the
strength in high science with strength in high technology. There
are linkages but they are complex. Countries can be highly
competitive in a high technology industry yet make few, if any,
contributions tc the underlying scientific base.

*This report examines the performance of industries that are
technology intensive. 1In order to examine world trade peformance, a
specific set of industries must be identified as "high technology
industries”. Available trade data categories define industries at a
fairly aggregated level. Consequently, some specific sub-categories
that have relatively low technology intensity are included in the
definition. Also, some specific high technology industries are
excluded for the same reason. Detailed industry examinations —-
such as those discussed at the end of this section -- should,
though, consider specific high technology industries (for instance,
robotics and computer-related machine tools) which are excluded from
the aggregate definition made for trade data purposes.

It should be recognized that by its very defi i
industries are a dynamic collection. Any definit
technology industry must involve an industry anal
particular point in time. Thus the collection c¢f
identified as high technology can change over t©
detailed in Appendix A, the conclusions develcp
data are not sensitive to the definiticn select
technology. »

g
£ a high
at a -

c¢f industries
ime. However as
ed from the broad
ed for high

rther discussion of nhigh technolegy industry definiticns, see
3 b . .

et
N
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The industries comnrls1ng the hlgh uechnologv sector of the economy
for examination of trade data have been identified based on their
R&D expenditures to include:

o Aircraft and parts;

o Computers and officé equipmment;

o Electricalvequipmént and components;

o Optical and medical instruments;

o) Drugs and medicines;

o Plastic and SYﬁthptlb materials;

o Engines and turbines;

o Agricultural chemicals;

o] Professional and scientific instruments;,and

o Industrial chemicals.

Economic Importance

)
1

.4'.as P ovide a si
contributicn to ovnral1 output growth, productivity increa
trade performance. Key aspects of the role played by high

ng:

technology industries in our economy include the followi

The mest technology-intensive U.S. indu

U
{
t
r

g
2
s

ni
es, and

o During the past decade high technolegy industries as a group
had a rate of growth of real output which was more than twice
that of total U.S. industrial real output. (See Figure 2.1)

~Nine out of the ten fastest growing U.S. industries in recent
years have been hlgh technology industries.

o The rate of increase in prices of high technology industry
products durlnq the 1970-1980 period was only one-third that
of the country's overall inflation rate. (See Figure 2.2)

o High technology product trade has contributed large surpluses
to our balance of trade. (See Figure 2.3)

- 0o During the 1970's, average lLabor Drocuct‘V1t7 of the .
industries in the high technology greoup grew six times faster
than that of total U.S. business. (See °1gu*e 2.4)
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he high technology industries accounted for more than §0 rerc

percent of
otal private industrial R&D, although they represented cnly 13
ercent cf the value of manufacturing product shipments. Tha .
roducts and processes originating in the high technology industriesg
re dispersed across other industries, acting to enhance rroduct

O *
quality, reduce costs and increase productivity. Notably, the
non-manufacturing sactors of the economy receive significant
benefits. It has been estimated that half of the benefits from R&D
T~ measured in terms of specific products and specific processas —-
are gained by the agricultural, mining, services, etc. sectors.
(See Figure 2.5) The presence of significant external, cor
spillover, benefits from private research and development are no-
surprising. It is quite difficult for the private investor in

research and develornment Lo capture, or inté:nalize, all the
benefits from hisg investment.

The technology~intensive industries, moreover, have an important
contribution to job creation -— despite the limited amount of
employment within the group itself. Estimates have been made that
job creation via indirect support of the high technology industries

" has been significantly higher than that fcr the economy as a whole.
‘This is reflected in the growth figures for employment in high

tecnnology support industries over the 1970-1980 period. (See Figure
2.6) - "

Further, high technology products are a kRey element of U.
trade. The United States is unique in the relative impor
high technology goods represent in its exports. High te
rroducts constitute a significantly greater share of the U,
manufactured exports than of any other major economy. This has been
the case consistently and has increased moderately cver time.
Between 1967 and 1980, the proportion represented by high technology
goeds has grown from under 40 percent of total U.S. manufactures to
about 44 percent. For West German, France and Japan, the proportion
is between 25 and 30 percent.

S. foreiqgn
tance that
logy

o]

Of importance, also, is the fact that U.S. imports of higher
technology products are becoming significant. (See Figure 2.7)
Overall, U.S. two-way manufactures trade is becoming more

‘concentrated in high technology goods.

National'Security Considerations

The importance of & strong eccnomic sys
free world is self evident. The United
as the principal quarancor of Western secu
defender of the econcmic system of the fr
U.S. technological oreeminance and high ¢t
n

tem to the security of the :
States has a dual role, both
rity and as the ieading
e world. In cthis context,
T chnolegy industries take
on strategic importance and the mainten e
broad U.S. technological base is a vita i

and protection of a

e
e
eiegment of naticnail

()

security policy. Failurd on our part to maintain qur technological

e e e
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leadership could lead to adverse consequences for the United States
and for the balance of power between the Soviet Bloc and the
roni-communist comnunlty of nations. How we maintain technological
seminance mus e carefully considered. Eccncmic measures
designed to promote an industry or sector because they can distort
the operation of the market can weaken the overall economy, damaging
our national security. : '
Advanced technology products and the 1ndLer1es that supply and
develop them form a critical foundation for our defense capability.
Consegquently apec1: c cases of trade-cff ketween additional benefits
from expanded fereign producticn capabilities versus the potential
adverse consequences for U.S. national security may arise. Key
considerations include possibilities that: _

o Increased reliance, to the point cf dependence, on Lorean
industries for 31gn1f1can* military-related technology would
heighten U.S. wvulnerability. While the economic and military
capabilities cf Western countries might be enhanced in the
short run, our long term security might be eroded.

o Wita the loss of leadership in key sectors of high tochnolocv
the United States will lose further control over the transfer
of sensitive state-of-the—art technology tc the Soviet Union.

o UTtimaoely, a weakened U.S. *eﬂbnolocical base might force a
realignment in the relative balance of power.

These considerations must be balanced against risk that excessive
and unwarranted government involvement in high technology could run
the risk of weakening our p051f10n in high technology and thereby
damaging our national security.

III. U.S. PERFORMANCE IN WORLD TRADE

-The international competitiveness of the United States in
technologically intensive industries must be assessed in relation to
the overall trade position of this country, particularly with regard
to the significance of changes over time and the causes of these
changes. This section provides an overview of all merchandise trade
as background to a more detailed examination of high technology
industry trade. Selected points on specific industries are cited as
iliustrations of the problems facing these industries from foreign
competiticn. : ’ .
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BACKGRQUND

Following World War II the p

rod
*a’aglvc to the rest of the in brlal world gave this couniry the
ability to compet2 success? llv in ‘almest any world market and in
almost any commodlty group. As supply capability 1Dc&eased in the
major economies this picture changed. Overseas competitors steadily
increased their proportion of markets versus the U.S. in v1rtua1ly
every category and lccation. In addition, the industrial sector in
many less developed countries (LDCs) has grown dramatlcally over the.

past three decades, and has zec019 of major importance in world
trade. :

Growth in fo

.

bring a secu 12* decline in

ty has acted %o
the U.S. share of world trade. Given tha u;SLuptEd and
urdcrdeve’o ped state cf foreign eccncmies 30 ¥YEars ago, such an

erosion in tne U.S. share has been inevitable, to be expected, and
beneficial to the United States. In. 1950 U.S. GNP amounted to about
one-third of total world output. By 1970 the strong growth abroad
had reduced this share to some 22 percent of world GND, —- a 35

NP,

percent decline. During the same period the U.S. share of world
exports declined from 21 to 18 percent, a orooortlonatp drop of onlv
14 percent. '

he United States thus maintained its status in world trade more
strongly than would be indicated by the relative size of the economy .
alone. Further, in absclute terms, the United Stares has remained
the world's largest single trader. 1In 197 0, U.S. exporrts exceeded
those of the second largest exporter, Cd-ua“y, by 25 psrcent

Over mcst of the post-World War II period, moreover, a comparatively
consistent relationship existed between the price of U.S. goods and
foreign goods. The volume of goods exported from this country
consistently obtained about the same volume of imported goods from
abroad. Until the 1970's, a stable dollar versus other major
currencies —-— and effectively similar rates of inflation here and
abroad —- resulted in similar movement of the U.S. share of trade in
both current value and as calculated in terms of real quantities cof
goods. (See Figure 3.1) :

Conditions clearly changed in the 1970's, and changed in ways
directl ly pertinent to our consideration of high technology - v
industries. Divergence between the U.S. exper share in nominal and
volume terms, as shown in Figure 3.1, reflects part of these changes.
Simply put, over the last decade the United States exported. an
increasingly greater volume of goods, but these goods wers wvalued

less on world markets in =2ffect, U.S8. products in total could not
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command as nhigh a price in world markets as they once did.* Thne

scline in the value of the dollar during much of the 19703 is beth

a caus=2 and a reflection of this.

that we would like to obtain is a higher price for our exports
versus that of other countries. In terms of export shares, this
means that we would like the nominal share (in current dollars) to
be increasing over time in comparison to the volume share. Put
another way, as time goes on we want the same volume of exports to
exchange for an egual or greater quantity of imports.

In viewing Figure 2.1, it is dramatically clear that frem 197C on
what we would have liked to have seen has not occurred. Not only
have we had difficulty holding on to our volume share, but also we

have only held on by reducing the value obtained for our exports (a

reduction affected by the decline in the value of the dollar). We

feel this is a significant change from the "to-be-expected” decline

in our share of world trade due to growth of supply capacity
overseas. It has direct significance to our assessment of the
performance of U.S. high technology industry.

(See HOTES 1 and 2, pages 42 and 43 for detailed explanations o
exchange rate effects and comparisons of trade shares.)

f

* The dramatic rise in the price of oil has been a major factor in
* the change in relative U.S. export shares. ThHe same pattern in
real versus nominal shares is obtained, though, even if the
. extreme oil price changes are excluded from the calculations.
‘any case, higher petroleum costs are a continuing fact of life
and the assessment of the current U.S. position versus 1970

cannot ignore their effect.

In
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HIGH TECHNOLOGY TR2DE

The growth in strong competition overseas has made it increasingly -
apparent that U.S. success in foreign markets will be hard won. If

success is achieved and maintained it will have to be in those areas
in which the United States has the greatest comparative advantage in
relation to the rest of the world. This iz desirable, of course, as
the benefits of trade are the greatest if all countries can move

=

toward specialization in what they do best.

The United States' strengths today vis-a-vis the world as a whole
lie in three areas: ' ’ S )
- Natural rescurces Included here are endowments in mineral
deposits, agriculture and forest acreage. The strecng past and
potential contributions of these resources to U.S. trade is

~ Wealth in existing capital. Both the U.S. productive plant
and egquipment, and the existing economic infrastructure ——-
transportation networks, communications, utilities —- ar

comparatively the most valuable in the world.

- Technical and scientific knowledge. This advantage lies
principally in “human capital” -— the skills and knowledge of
the work force -— and in a variety of institutional research
facilities and traditions. :

third facter, as we have discussed, is characterized b
industries with vigorous growth and influence which reaches into all
areas of the economy. To varying degrees, technological advances
can sometimes act to substitute for inputs of natural resources and
physical capital stocks. Further, of the areas of U.S. comparative
advantage, it is one that can most readily be eroded (both by
developments overseas and decline in the U.S.). Technolegy is
transferable (mobile) when sufficient skills and RKnowledge exists in
the recipient country's populations; where skills and kKnowledge are

w

by
s

deficient, the mobility of technology is impeded.

Technical and scientific knowledge is translated into technological
advances. These advances significantly effect our future success in
world trade. What then can be said about the performance of our
technclogy-intensive industries in recent years, and about their
prospects for the future? v o
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Assessing High Technology Performance

A variety of trade statistics have been examined to assess high
technology industry performance, many of which are presented in the
.following discusslion or in Appendix B. We recognlze though, that
there is no single method to test the competitiveness of a grcup of
industries as ccmplex and diverse as the high technology sector.

Further, there are questions concerning the performance of these or
any other industries which are essentially unanswerable -~ such as:
What level of competitiveness is enough?; and, What share of a
market is teco little?

m
0w

The Unitzsd States will face an intense struggle for mark in the
future. Even if industries have performed relatively wel they
should noct be hampered by either old or new barriers that prevent an
even better performance. : '

-
[
-
i,

In this light.'the appropriate questions to be addressed are the
following: - _ ‘ ‘

— Does the decline in the market share of U.S. high technology
industries represent a natural evolution from a position of
dominance that is of no concern, or is there reason for

Y

concern? ‘
- Are there significant indications that the trend will continue?

The answer to both of these questions, we believe, is yes.

Comnetitive Trends

Aggregate Market Share —- Aggregate measures of trade performance in

technology-intensive products include export market share. This
indicator —— a country's exports divided by the sum of other

countries' exports -~ shows a growing importance of other countrlos
products versus: those of the United States. : -

From 1962 through 1980 the U.S. share of 1ndustr1al country high
technology exports as a group declined. (See Figure 3.2) The share
of each of our major competitors increased. For Japan, dramatic.
gains took place, with a 4.2 percent share rising to 12 percent by
1980. (Japanese export success reflects in part the leower infiation
adjusted value of the yen since 1974. The real value of the yen
fell nearly 20 percent between the beg1rn1pg cf 1975 and the &nd of
1981.)

Approved For Release 2007/04/04 : CIA- -
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The greatest gains by Japan took place in the form of increased high
technology exports to the major economies themselves. German and
French gains were strong in third country markecs, that is, other
than the U.S., German, French and Japang@se markets. The United
States has traditionally been strong in the third coun ry area, but
experienced a significant share reduction in these markets as well.
(See Figure 3.3) . '

Disaggregated Market Share —- Examining market share perfcrmance by
more disaggregated high technology industries indicates a similar
pattern for the United States. For the ten technology-intensive
industries examined, only two -~ representing some 15 percent of
U.S. high technology exports —— showed an increase in exports
ralative to similar industrial country exports for 13865 versus

1980. (See Figure 3.4) Of these two, only one —— agricultural
chemicals, (socme percent of U.S. high technology exports) —-
showed an increase in share between 1970 and 1980.

> (D

Moreover, as can be seen in Figure 3.4 (where the width of the bars
represent relative industry size in total industrial country high
technelogy exports), the industries which have the larger shares in
worid trade are not those where the U.S. share has increased. The
opposite has been the case. - ’

Technology-Intensive Trade Balances

The TU.S8. cversll trade balance

in high technolegy products increased
from 1562 through 1980. Japanese, German, and French balances also
grew. (See Figure 3.5) The U.S. surplus remained the largest,

although the relative growth in the Japanese surplus was the most
rapid. v

Dramatic change in the Japanese competitive position in high
technology surplus is also indicated in their expanding bilateral
balance with the United States in high technology trade. (See.
Figure 3.6) From a deficit in these products in 1968, Japan has
moved to a surplus position vis-a-vis this country of nearly $3.0
billion in 1980. This surplus —— about one seventh of Japan's
global high technology trade surplus -- is about equal to the U.S.
cembined surplus in these products with France and Germany.

Approved For Release 2007/04/04 - CIA-RDP84B00049R001700240005-8




P e Ly P RV

Approved For Release 2007/04/04 : CIA-RDP84B00049R001700240005-8

12

The trade surplus generated in high technoleogy products is ‘ ‘,‘

significant for the United States. Nonstheless it should be noted

that a substantial portion of this surplius has been due to only two-

industries. In 1980 more than 50 percent of the U.S. surplus in

high technology products was from aircraft and computer-related

trade alone (these two sectors rank amcng the highest technology

intensity in terms of the industries identified as high

technology). This proportion, moreover, nhas increased since 1965, T
. indicating that the other high technology industries have been
~relatively less successful in the combined domestic and

international market. (Two of the ten industries, in fact, posted
trade deficits in 1980.) ’ = B ‘

)
}

' Changes in Relative Trade Advantage ' - I

Changes in relative trade performance between industries within the
same country provide additional information on the status of high
technelogy industries. A specific indicator useful for this
examination is a country's "revealed comparative advantage" -— the
ranking of industries accerding to their market share. versus the
average market share for the country. This measure, which is
presented for industries of the four major countries-in Figure 3.7,
i1s simply the export market share of an industry divided by the
country's total export market share. (In Fiqure 3.7 the radius of
the circles represents the average market share. Industries falling
inside the circle thus have less than the country's average share of
world markets, those cutside have gr er than average.)

Examinaticn of changes in these meas:

practical differences in country sp

2
P

s over time indicatses
lization in trade.

Three points are emphasized by changes in industry versus average
export shares for these countries. First, there are considerably
greater differences in country market shares for the United States
and Japan, than in the other two countries. Germany and France's
industry market shares are generally near to the country average
(and thus fall near the circle in Figure 3.7), with little major
alteration in this pattern between 1965 and 1980. '

Secondly, in the U.S. and Japan the differences existing in market
shares for different industries have increased further —- sometimes
dramatically -—- between 1963 and 1980. Most notable have been
increases in aircraft, cocmputer, and agricultural chemical
industries in the United States, and the electrical equipment,
optical/medical instruments, engines/turbines, and autcmotive
industries in Japan. .
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‘ The third point of major interest is the degree to which increases
'in relative advantage within the Japanese ranking are matched by
reductions, or littie change, for those industries’' relative :

e advantage in the United States. This is particularly apparent with
regard to the electrical components and instruments industries
within the higher technology sector. '

The suggestion made by this third point is the possibility of the
past Japanese predominance in radio, TV and automobile exports being
duplicated in other sectors. In this case, the measures of
increased relative advantage in Japan -— those for electronic
components, instruments, engines and turbines, and computers ——
which are shown in Figure 3.7 suggest much tougher future
cempetition in these areas. ‘ : '

INDUSTRY-SPECIFIC CASES

An examination of individual industries and products provides ,
further information on the performance and prospects for U.S. high-

- technology trade. Key points for a variety of sslected cases --—

examined at a level of greater detail than is possible for the total
high technology industry list discussed so far -— are outlined
below. (Further information is presented in the Appendices.) In
all of these sectors the United States has had at one time or

~ another, technological leadership. These cases illustrate how this

‘ past situation of U.35. deminance has changed. They also illustrate

the incrsasing presense of foreign government programs in the a S
of commercial research and development. How substantial and
effective these programs are varies across the different sectors.
Some government supported programs such as those in aircraft and
semiconductors have clearly influenced the competitive status of
foreign firms. o

[ TR I

Aircraft

The U.S. civil aircraft industry has traditionally dominated world
‘markets. As late as the mid-1970's, U.S. manufacturers held 95
percent of the world's orders for large transport aircraft. Since
1975, however, foreign competition has intensified. :

o The principal source of competition is from the government
‘funded European consortium Airbus Industrie, which captured
roughly a quarter of the jet aircraft market in 1981. Over
half of the announced new orders for .wide-body aircraft have
been captured by Airbus. : ‘

‘\
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0 The relative level of U.S. aerospace R&D funding has steadily
declined because of decreased federal funding. Foreign R&D
capabilities, most of which are govermment funded, have
etpanded :

Space — Aircraft and Parts

By the mid-1980's, estimated requirements for U.S. commercial space
launch service will exceed the capacity of the anproved shuttle
fleet. Present policy (being reexamined) calls for a phase cut of
expendabie launch vehicles that could auament the shuttle capacity.
The French with their Ariane launch vehicle, have initiated an
aggressive marketing ﬂambalcn to secure a maior segment of this
traffic.
o Civil space activity in the United States 'is the
‘ responsibility of the National Aeronautics and Space
Administration (NASA). Commercal payload launch dates are
established by NASA through agreements with customers.
National security payloads, now launched on expendable
vehiclies, will depend on the Space Shuttle in the late 1980's.

o Fixed prices of U.S5. launches are set by NASA, rather than
through commercial negotiaticns between launch customer and
launch vehicle suppliers. Current policy requires full cost
recovery for expendable launch vehicles. 1In the post—-1985
period, Space Shuttle launches will recover all
"out—-of-pocket" costs to NASA. The French Arianespace
crganizaticn 1s able to oifer the customer more favorable
financing terms than NASA, both because of subsidy by the
French Government and because incorporation as a commercial
venture permits flexibility not presently available to NASA.

o .The evoluticn of expendablie launch vehicles has slowed as
NASA's major attention and funding has been toward the
development and deployment of the Space Shuttle. Though
there is a fledgling initiative by U.S. private interests to
develop a competitive expendable launch vehicle.

o The French Ariane, although now using technology similar to
that developed for U.S. vehicles two decades ago, will

undergo considerable and rapid eveclution to meet the needs of

the commercial satellitsa 1ndustrv.

o The Japanese are putting up satellites, are developing their
own launch vehicles, and in time could assume the launch

support role for commercial satellites.

o The Soviet Union has launched a foreign system commercially
for the first time and could also become a competitor.
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~’ - Computer Hardware and Software

The United States re
¢ v software precduction
ciose the gap in a v

tains broad leadership in cecmputer hardware and-

and technology. But, the Japanese have begqun to

ariety of sectors. : ’ S

© Japanese producers now have products that match or exceed the

- capabilities of major U.S. producers in such sectors as
large—-scale processors, magnetic disk storage and printers.
Joint government-industry research efforts are focusing on
software, in which the Japanese lags U.S. firms in most areas.

o The Japanese government and industry have targeted the =
scientific ccmputing or supercomputsr sector, and the leading
Japanese preducer recently announced a computer which it
claims surpasses currsnt U.S. models in this sector.

Ve

© In concert with industry, the Japanese government has begun a
10-year R&D program to produce the sc-called "S5th generation"
computer system, by which they hope to leapfrog the U.S.
industry. o :

Semiconductors - Computers and office machines, Electrical equipment
» and Ccmponents

The United States no longer has the lead in sewveral important arsas
of semiconductor technology.

®

o Japan has an emerging leadership role in metsl-oxid
semicconductor (MOS) high-density computer memcries. It now
has well over 50 percent of the world market for the current
state—-of-the-art device.

o The Japanese alsc have strong capabilities in complementary
metal-oxide semiconductor (CMOS) technolegy, favored for its
low power, radiation resistant characteristics. ‘

o Japan has an emerging semiconductor producticn equirment
technology which will rival U.S. capabilities. Emphasis is
on increasing the degree of automation of production
facilities as well as improving its ability to produce high
density devices. .

o The Japanese, West German and French governments have
subsidized a number of programs to assist their
microelectrecnics industries.

© The United States retains a firm lead in microprocessor
technology. .

- -4 . : . -
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Fiber Optics -~ Electrical equipment and ccmponents

Fiber OpuiC tecinology nas advanced rapidly since the late 1960s, -
with 2 significant potential range cf applications, especially in
~the uOmmdnlCathHa field. ' :

o Of the three components in a fiber optics system —- light
source, transmission mediuﬂ, and detectors -- Japan has been
credited with a clear lead in light source technology and
application and is competitive with the United Staeea in the

other compodent tecnnclogﬂea.

o Japan s walstry of Internatlonal Trade and Industry has
targeted ﬂ“*ﬂe’eﬂ‘*~"1Cb f£or rapid develcpment. The

L = TR Y F Y

Enginéering Research Associaticn of Cptoelectronics npplled
Systems was established in 1980 to be the coordinator of
government-subsidized pro;ec s in Flber optlcs and other

- optoelectronic R&D projects.:

Riogtechnolegy - Drugs ard Medicines, Chemicals (biogenetics)

Although the United States has the lead in recombinant DNA and cell
culture technologies, there are gaps in its process Lechnology and
in the manpower available to meet future needs.

ubstanrial invest

o Other nations are makin m
s in which the Uni

commercialization proce
no c’ear lead.

™Y
a4
-
SS

s has

o Japan has an undlsnuted lead in fermentation processes, a
critical segment for commercialization, and is aggressively
seeking to build on its strengths in this area.

Pharmaceuticals

American. domination of world pharmaceutical markets has been
steadily reduced over the past twenty years.

o In the antibiotics sector, Japanese manufacturers are the
world leaders in new compounds. Seven of eleven new
antibiotics developed in 19792 ovlqlqated in Japanese
laboratories.

o ~Ynend1tures of U.S.-owned companies for resa2arcn at. home a“d
abroad have not matched the expansion of :ore*gn -owned £irms’
research efforts. . .
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o The U.S. —IOgated share of world pharmaceutical research has
fallen from about two-thirds in the early 1980's to just
above one—-third today — hlgher growth rates for West -
Germany, Japan, and Lhe U.X. have persisted.

Robotics - Computers and office machanea, Electrical equipment

and components

While the United States contlnues to lead in research and design,
Japan has far surpassed it in robot production and use. According
to a narrow U.S. definiticn of robots, which excludes simple

}mechanlcal transfer devices, Japan currently has about three and a

half times as many. ruDOLo in use as the Unitad St tee.

o Starting with tecnnoloay licensed from the United States,

- Japanese manufacturers have developed robots for a broad
spectrum of anplwcatlons. Over 70 Dercent of all robots used
in Japan perform machine tool loading and assembly
cperations, compared with 21 percent in the United States.
Japan's exper 'enﬂe in this area, which is 2xpected to be a
major crowfh market, will give it an advantage in the 1.S.
market. ” ‘ :

0 SeVera; U S. firms have entered into licensing arrangementb
with forewg comjanles o attempt to acceslerate fbeW“ own
entry into the robot 21d.

Machine Tocls* - Computers and office machines, electrical equipment
‘ and components. -

¢ The comoetlt:veness of the machine tool industr y will
'ncreas1ng1y depend on the use of microelectron1c= and
. computer-based technologies, areas of increasing activity
- overseas.

o Other countries, particularly West Germany and Japan have
actively penetrated the U.S. machine tool market. Imports
now account for 24 percent of U.S. consumotlon.

o Japan has develooed a major capability in computer
numerically. controlled (CNC) machines and flexible
manufaceurlnc svstems (FMS). Japad has already made inroads
in the J.S. CNC market and has Larueted IMS for mass
ma*<et1nq _ , -

*While the aggregate machine aool sectcr technically falls outside
the definition of high technology, a number of segments of the
industry are lutERSiVE censumers of new technologies.
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TECHNOLOGY POSITION

d States maintains an absolute lead in overall *enHPOLOOY
Nonetheless, tnere has been a decline relative to our major

Srs

s

cmpetit in a 51gn;f1cant number of U.S. high technology
‘haus*rlc This change must be considered in ccnjunction with the
following:
© The importance of technology as a key factor of U.S.

comparative advantage in trade —-- particularly considering
the secular decllne in the aggregate U.S. trade position;

in terms of

o The wvaluve of techncleogy-intensive industriss —--
growth potential, and their high wage, low pollution
haracteristics -- as & desirable arsa of sconcamic activity;
and

o The 51gns of concentrated foreign efforts to become major
competitors in technology-intensive products.

o which specific factors have affected the
the country's industries -- and may continue to
cussed in the following Section.

UI

rTen

IV. THE ENVIRONMENT FOR TECHNOLOGICAL DEVZLOPMENT:
CONTRIBUTING TC COMPETITIVENESS

Ameong a large variety of economigc, sccial and forces,
several key factors have a s;cn:flcanL influsn techrnolegical
development and the competltlveness of virtually all U.S.
technologically-intensive industr This secticn examines thess
principal elements, contrasting their significance to the United
States and major foreign competitors. : :

We believe that among the most important factors whlcn influence
competitiveness in hlgh—technology industries are*:

*Exchange rate movements can have and have had an influence on the
competitiveness of high technology industries. But there are
several reasons for not identifying them as an element affecting
competitiveness across a broad range of high techn ologv industries.
A number of high technclogy segments are only emerging Lndustrles,
robotics and biotechnology, for example. Trade is not significant.
Even for some of the more established hlga *ecnnoloqy sectoers
international flows may take the form of technelogy rather than
products and, therefore, are relatively insulated from the effects
of movements in exchange rates. Another factor dimishing the
influence of exchange rates is the widespread pneaomeqnn of rapid
Dr’ce declines for high *echno1ogy products, in some instances, of
ufficient magnitude to dominate any movements in exchange rates.

For these reasons we do not identify exchange rate.movements as a
principal element affecting the U.S. competitive pecsiticon
technology.

across-the-board in high

8 L T DI T T
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—— General economic policies including competition policies and
their effects on growth and the investment decision;

—— Explicit R&D programs and incentives:
—=— Supplies of skilled personnel;
—-— The transfer of technology to other economies; and

—— Explicit industry policies, including targeting strategies
and trade restrictions. - ‘

In the following, these major elements are discussed in some detail.

The relative importance of each of these considerations may vary
significantly among industries. We do not intend that this
assessment should downplay the importance of other individual,
detailed considerations which are highly industry-specific.

The high technology industries are characterized by relatively rapid
technoleogical development and changing market attributes. No
precise analytic methcd exists for determining the effect of a each

one of these factcrs in isclation on inncvative cerformance for a

-group of industries as a whole In large part. they act in

concert. Stable noninflationary growth stimulates the demand for
new innovation, but it could not be fulliv artained without adequate
skills embodied in scientists and enginesrs, and adeguate R&D
expenditures. New innovation could not be appiied without access to
financial capital at competitive rates. Conversely, technology
transfers would be more likely to take place if skills, capital and
demand were limited in the domestic environment Interactions
between a number of these factors must also be recognized, further

complicating the analysis.

THE OVERALL ECONOMIC CLIMATE AND HIGH TECHNOLOGYvINDUSTRIES

Innovative activity and the willingness to apply technological
advances are directly and substantially affected by the general
economic environment and government macroeconomic policies.* During
recession, among the first areas to be cut back by £firms have
historically been investments in research and development and other
long-term innovative activities. Thus, to increase investor
willingness to undertake high-risk investments with long-term
paybacks, 1t is important to reduce uncertainty through:

*Additional discussion of the influence cf these factors can be
fcund in Appendix 2.
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o strong and steady economic growth;

o low and predictable inflation; and

o <consistent government macroeccncmic policies.

Before the 1973—74 0il price increase and the world recession that
followed, the general economic environment was favorable to research .
and development, innovation, and capital formation in the United
States, Japan, West Germany, and France. Strong and steady economic
growth maﬂdta’ned investor confldence in the potential return to
investments in innovative activities. Inflation. averaged § percent
or less annﬂa11y and remained fairly stable, which pr n"ﬁnhe* the
erosion of real-value historic-based depreciation allowances and
prcx_ndaﬂ a more gtable »} ~--1v~~ jo¥e)

J- N L
prices.
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Government macroeconomic policies indirectly supported ‘private
investments in innovative activities. Government revenues and
expenditures grew more slowly than incomes, leaving -hcr9351nc7y
‘larger shares of incemes at the disposal of the private sector.
Only in the United States did this vhe;omedon fail to ccou , and in
the two decades starting in 1960 expenditures siigntly outpaced
overall income gains. Budget deficits of the feour countries, in
general, did not crowd cut private capital expenditures or push
interest rates upward. :

The oil price increase'and the werld-wide recession unfavorably
altered the pconomic envircnment in 211 four countries, -though less
seriously in J Poru+he last half of the 1370s: '

'o the rate of etoan51on of rea1 economic activity slowed
sharply in all four countries, '

o the rate of 1nflatlon increased in all but Japan,.and

© government economic policies became more volatile and lacked.
con51stency as they switched between flghtlnq 1nf1at101 and
malntalnlng high employment. : .

Confldence in the strength of Janan s economy was adversely a:gected
by the sudden 5-6 percent drop in its real growth rate in 1975.
Nevertheless,. the steadiness of the rate in the late 1970s —- the
real GNP growth range was 4-§6 percent a year during 1976-80 ——
restored the confidence of Japanese businessmen in the fundamental
soundness of their economy. Even in 1981, a relatively dismal year
for most industrial economies, Japan had 3.0 percent real growth.
Each of the other countries had greater variations in real GNP
growth in 1976-80, and only the United States and Japan had
substantial real growth in 1981.

.. . -
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Post-1975 inflation rates have been more favorable in Japan and West
Germany. Despite the international tendency toward inflation., both

countries' price increases in the last half of the decade were below
‘those between 1960 and 1973. These lower rates of inflation

indirectly promoted investment by helping to hold down interest
races, ‘

In part, the relative shifts in macroeconomic performances in the
late 1970s were conditioned by government economic policies.. Some"
governments clearly chose to combat actual and latent inflationary .
pressures more strongly than problems arising from slower economic

- growth or recession. And the meonetary authorities in some instances

held growth of the money supply to rates well below previous levels
combat inflationary tendencies. : : : '

The recent emphasis on lowering the rate of inflation and
eliminating the use of "stop-and-go" economic policies by the U.S.
government 1s expected to provide a more conducive climate for
innovation in the United States. The decline .in the underlying U.S.
inflation rate combined with dramatic decline in interest rates and
the recovery of the stock market suggest a movement toward a more
favorable economic environment. _ '

FINANCIAL CAPITAL COST/SUPPLY

— . 1

The Role of Financial

(@]
W
'._ ]

pita

High technology firms generally compete in rapidly expanding markats
that can change quickly with the introducticn of new products or
processes. The ability to quickly respond to new opportunities is
essential. International differences in the availability of
financial capital may be crucial in determining relative
competitiveness in specific areas. '

All technology-intensive industries are not necessarily among the
most capital-intensive industries within an economy, particularly in
terms of physical capital per worker. There is, though, a
significant requirement for financial capital -- that is funding for
research, development and operations occurring before sales take
place -- in most of the high technclogy industries. :

The requirement for financial capital is directly tied to the nature
of many high technology concerns. New opportunities in terms of
oproduct or process are often created for the first time by costly
fundamental research carried out with no guarantee of return to the

investment. The application of new technelogy in a production
system often requires substantial capital. Finally, the growth in
sales may be initially slow and requir2s financial support because
The product may have been created before the explicit demand for the
irem oxisted (i.e., "we wanted it but didédn't know it").

..
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In this context, the cost of financial capital can have a particular ‘
effect in comparison with other costs of production fer
- technology-intensive firms. High capital costs can preclude ,
ndeavors which have high risks but potentially great returns for Ty
the entire society. Further, we feel that the pclicies of cur major
competitors can have notable influences on the relative cost and
availapility of capital in a number of technologically-intensive:
areas. Many of these are related to industrial policies which are
described in other sections of this report. Principal
characteristics of foreign financial systems in which such policies
operate are outlined below. : ’

Financial sttems'

Japan —- Japan's success in high technology competition has been
partly cdue to the incentives and benefits of its government's
guidance through its financial system, incliuding how it has
administered its tax policies. Government control of Japan's
financial system remains tight despite the steps taken in recent
vears to liberalize. Even though Japan's direct contribution to the
develcpment of its high technelogy industries has been more limitad
in the last few years, its high technology efforts continua to have
a significant impact on the development of thcse industries through
financial policy instruments such as interest rates, tax incentives
and loan programs. (For more on the latter, see the section on
industrial policy.) ' '

1
-

v

-

(B

s

r World War II, Japanese firms

After satisfied their large demand for
funds through bank borrowings. In turn, banks fundad corporate
demands through heavy borrowing from the Bank of Japan. This set of
relations gave the monetary authorities tremendous levsrage over the
financial system. Reinforcing this leverage, an extensive array of

capital contrcls insulated the Japaness financial system and
interest rate structure from foreign money market developments, and
the government rationad credit on a preferential basis to promote
development of targeted economic sectors. A corollary of this

- pattern of financial development was that Japanese bond and stock
markets were underdeveloped. : : -

The authorities' leverage over the financial system began to erode
after the first oil crisis, due to declining demand for bank credit ST
in view of slower economic growth and increasing corporate reliance o
on overseas fundings and retained earnings. Concurrently, the
authorities recognized the need to move toward a market-oriented
environment to finance current account and budgetary imbalances and
to impiement monetary policy via open market operations. Although
the large dgrowth in Jovernment bond issues. to finance budcetary
deficits has resulted in the emergence of a sizeable Japanese bond
market, this market trades mainly government bonds and not private
corporate issues. The Japanese stock market is still characterized
as volatile. - :

e
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Thus, in recent years Japan has replaced administered interest rates
- for most kKey money market instruments with market oriented rates and

- revoked most prohibitions on external capital flows. However, some
external controls remain; and certain domestic deposit and lending -
rates, and as well as primary market issues of government bonds are
stiil under administrative control. These controls and allocation

of loan funds to corporations through "window quidance" are used by

the government to extend preferential credit to certain sectors and

industries to fulfill social and :economic objectives.

Japanese central bank rate supervision has kept interest rates below

market clearing levels. 'As a result, the major city banks

periodically need Bank of Japan refinancing, and thus become subject

to government guidance on allocating loans among industries. This
gncouragses the banks to make loans to targetsd borrowers —— those
firms integral to the accomplishment of the Ministry of '
International Trade and Industry's vision of industrial development
-— enabling those firms to sustain unusually high debt levels.
Furthermore, most commercial bank lending is short-term, but

explicit or implicit rollover agreements allow Japanese corporations

.

to view short-term loans as long-term liabilities

Japan's tax policies have been particularlyv helpful to the :
development of their high-technology industries in general and for
specifically designated industries such as microelectronics and
computers. Most importantly, their high technology industries have
been aided by both general tax vrovisions that provide ewxemctions

for capital gains and perscnal income tax exsmptions which have
encouraged high levels cof savings and investment. They have also
~been aided by special tax crovisions that enccourage high technology
development through accelerated depreciaticn, as well as one-time
write—-offs for purchasing designated Japanese produced equipment
such as computers, tax reserve funds that allow tax deferral, and
tax credits cn specified types of investmentis. The combined effects
of these subsidies has been very important. This is demonstrated
for example in the magnitude of the national tax revenues lost just
under the category of promoting technology. In 1981 alone this loss
amounted to over $600 million, or over one-fourth of all Japanese
national tax benefits granted. :

L=
-
2

France -— The inefficient and poorly developed French capitél market

reflects the pervasive influence of the central government in
‘controlling econocmic activity and its desire to ensure the
availability of lcng-term capital for selected, favored corporate
investment despite a chronic shortage of long term capital. It is
characterized by an extremely ccmplex set of financial
intermediaries, most under government ceontrol, which together
channel household savings into corporate investment.

French firms depend heavily upon dank lending to supplement internal

-

funds. In 1970-79, financial institutions supplied over 75 percent
cf the funds French corporations raised domestically. The market
for stocks has traditionally been limited, while the bond market has
ceen dominated by the nationalized industries and special credit
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The Baqque de France closely controls the amount and cosi of capital
available to firms. As in Japan, commercial banks rely on central
bank reflngnczng of medium~ and ;onq—term 1naustr1al loans and are -
thus subj °Cu tc administrative guideance. : :

Citing French commercial bank caution in lending, the relatively
high interest rate to corporate becrrowers, and the excessive weight
accorded short-term profits in deciding among potential borrowers,
the Mitterrand government has introduced legislation that will
result 1n a nationalized banking sector dlrectly or indirectly
controlling 97 percent of all resident depcsits and ¢3 percent of
'all locans. The government expects that this additional control will
enable it to ensure that lending criteria are dj ted in favor o;
tional

- - S gy AT - . - 1 - -
long-term investments judgaed to be in the na -nuc;cau'

1

b i-.

West Germany —-—- The West German financi Sys tem is chcrauterlzed oy

a high level of personal sav1ngs, and a hlgh degree of industry
f1nanc1ng by rstained earnings. The ratio of 1nterna1,resources to

gross investments has ranged from 70 to 90 percent over the past 20
years. The banking system's crucial rcle is to attract 1cng—;erm
depcsits and relcan them to industry. In 197¢-79, roughly 80

percent of external corporate financing was in the form of
fixed-interest loans For ;en years or more.

-

§

The 1nterlock1n relationship between the financlal and industri
sectors in West Germany is the strongsst zmong the major econo mi
In 1980, banXs vcted an average of €3 pe:ce“y cf the corporate
shares voted cf the 74 largest West German corporations. The three
largest banxs alone accounted for 35 percent of the sbares voted.

As financial advisers and holders of vot ing r*qhts of ;Lch
significance, German banks can have considerable influence over a
firm's behavior. This influence contributes to decisicn making
consistent with long-term return to capital and, thus, the ability
to reduce the extensive long-term bank exposure. The firms benefit
from the information bankers are able to brlng to their board rooms
and from the greater degree of certalnty that financial sunport
exists for corp0fate decisions.

While West German banks often plav a major role in corporate
decision making by virtue of their major equity holdings, the
central goverﬁme 1t has noct emnlojed the financial system to guide
lending activities. Financial policies are generally macroeconomic,
with specific lendlng institutions providing sectoral assistance,
primarily to housing.

Nonetheless, to emphasize investment as a means of stimulating the
gconcmy, The West German government has sponsored a number of
progranms -o compensata for perceived capital market deficiencies.

Fcr example, it has attempted to ccmpensate for the virtual absence
of wventure capital and he reluctance of commercial banks to finance
small- and medium-sized firms by the use of a government sponsored.
-independent organization formed bv a consortium of banks with the
goal of providing venture capital for high-risk precjects :




e e a8 e i i e [PV S [ SO DOV 99 W

~Approved For Refease 2007/04/04 - CIA-RDP84BOG04OR001760240006-67 7 = T

25

Sources of Funds

Internal cash flow has significant advantages as a source of funds ~
for inncvative activity. Industry structure, corporate tax

- policies, sales volume, profit margins, and investcr demand for a
return on investment strongly influence the generation of internal
cash flow. External funds are raised through stock issues, bond
sales, and borrowing. Host financial markets anid a corporation's
relationship with its lenders greatly affect both how these funds
are raised and corporate.reliance on them. Normally, firms are
hesitant to externally fund high-risk projects, especially if the
paycif may not be realized for a number of years. : -
An important development influencing innovative activity, therefore,
has been that external financing in the United States has increased
significantly compared with internal funding. The relative
importance of these two sources has been reversed within the past
decade. (See Figure 4.1) : _

- The U.S. household sector is a net provider of funds to the business
and -government -sectors. In previous years the U.S. saving rate has
been substantially below that of its competitors. A comparison of
average personal saving rates for the 1976-80 period reveals a great
disparity: Japan, 20 percent; France, 16 percent; West Germany, 14
percent; and the United States, 6 percent. While part of the
difference may be attributed to cultural and institutisn
differences, one factor historically has been the insuf
incentives for increased savings. ’ '

nal:
ficiency of

The U.S. system is further characterized by substantial direct
acquisition of capital through equity financing and borrowing,"
principally from the household sector. U.S. corporations have
relied relatively less on debt as a source of funds than have their
foreign competitors. . (See Fiqure 4.2) As a result, they may have
tended to put more emphasis on short-term profitability in assessing
investment programs. ~ o

Assessment of the Relative U.S. Position

Examinations of the practical effect of our major competitors’ - )
economic policies -indicate that industry preferences in capital cost -
and availability have existed. Tax policy, to special reserve

~accounts, has been one mechanism employed in this regard. For

example, in some cases, special reserve accounts have been used
~effectively as an interest-free loan from the central government

providing additional maneuverability by lowering corporate demand

for external funds: ' : :




e Approved For Relsase 200770’470“21” "C'IA R‘DPB4BUOUZ§F§“ODT7U@’ZZU§UB"8 ”“”“"“ N

26

o In Japan special reserve allowances have also been legislated
to encourage specific corporate undertakings, such as the
application of computer—aided design and robotics.

o By the end of 1978, "reserves and provisions” uniformiy
comprised almost two-thirds of French and Japanese and
one-third of West German equity holdings. Moreover, foreign
firms have uniformly experienced a continued growth in
allowable reserves and thus benefited from a constant stream
of tax—-free income.

The financial markets in Japan and France are organized to make
low—cosu financial cap1ta1 available to favored industrial sectors.
The French and Japansse ¢ vertneu_o aspecially emphasize the use of
their ban&¢n9 systems to influence the pattern cf industrial

growth. While these policies nay not necessarily result in the most
profitable or the most productive use of financial resources within
these economies, such actions can significantly affect the cost and
supply of capital for specific foreign firms relative toc U.S.
counterparts. » .

Relative Cost —— We believe that some specific high tncbno;ogy
industries may have faced effe"tl‘ely greater Capltal costs here

-than abroad. This has been due to the combined effects of

preferential treatment afforded specific foreign firms in obtaini ng
capital at favorable rates and foreign government policies which in
ffect act te reduce the risk o

£ an industry project -- and therebw
the premium which must be paid for capital on this account. On the
other hand, non-favored firms abroad may have faced higher costs, or

found capital less available.

RELATIVE RH":APC AND DEVELOPMEJT EFFORTS

Both government and private industry support high technology by
sponsorlng research and development programs. An examination of .
trends in R&D in the United States, Japan, West Germany, and France
reveal 51gn1f1cant changes in overall relative growth in real R&D
expenditures and in how those expenditures are allocated among the
different types of research. It also shows a dramatic increase in
U.s. 1ndust y's share of R&D spending, along with the U.S.
government's strong shift from defense-related to civilian projects
over mcst of the 19605 and 1970s with a projected reversal of this
pattern in the future.  THe U.S. defense establishment absorbs a
significant D*opo**’cd cf U.S. research and development spending.

among OECD ccntr_es, U.S. defense related R&D spending is over three
times the combined level of all other governments. Most of the
toreign government sponscrad R&D focuses on areas of potential
commercial significance
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Overall R&D Funding

In absolute terms, the United States supports the largest amount of-
R&D. In 1977, for example, U.S. private funding of industrial R&D
was about 40 precent greatsr than the sum of the corresponding
figures for Japan, West Germany, and France. But since 1964, R&D
funding from all sources has increased more rapidly in these three
countries than in the United States. (See Fiqure 4.3) These -
differences in growth reflect in part, a growing willingness by
these other countries to invest a constant or increasing proportion
of their gross domestic output in R&D. Further, these expenditures
are focused con areas where these investments become significant
relative to U.S. efforts. S : : ’ 3

There have also been significant changes in allocation of R&D
spending amcng basic research, applied research, and development
across the four countries. Starting from a relatively low base,
between 1967 and 1977, in real terms, Japan increased its proportion
of R&D funds for basic research by over 60 percent, West Germany by
over 50 percent, and France by over 1§ percent. (See Figure 4.4)

The propcrtion of U.S. spending, adjusted for inflation, allocated
to basic research, however, remained constant throughout the

period. The U.S. government funds approximately 70 percent of all
basic research performed in the U.S.

Business R&D Funding

With regard to business funding of R&D, U.S. performance compares
favorably for the 1970s. Between 1964 and 1970, firms in West

Germany and France expanded their R&D funding at substantially
higher rates than U.S. firms. During the 1970s, however, growth in:

U.S. business funding of R&D surpassed that of West Germany and

almost matched the French growth rate. Meanwnile, starting from a
lower base R&D spending by Japanese firms grew over S50 percent
faster than that of U.S. firms. (See Figure 4.5)

A look at the share of business gross domestic output apportioned to
R&D for manufacturing activities also shows a comparatively strong
U.S. business performance. (See Figure 4.6)

Because the United States is increasingly relying on private
business to fund research, a greater share of U.S. research will be
influenced by the pressures of the market. For example, a recent
trend has been for U.S. businesses to favor research projects with
short-term benefits relative to those with long-term benefits. This
change in favor of shorter—term projects is partly the result of the
volatile U.S. rates of inflation and, some observers pelieve,
managerial incentives and techniques. Thus, projects with long-term
economic and social benefits tend to be underfunded. It is widely

recognized that the sccial returns to research far exceed the
private returns, thus the changing structure of sponsorshin of R&D
in turn influences the composition of the projects.undertaken. .
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A recent study by the McGraw-Hill Company shows that, unlike during
previous recessions, R&D expenditures by U.S. firms are expected to
increase substantially in 1982 over 1981 (up 17 percent). The new -
tax provisions and competition from Japan are beliesvad to be
particularly responsible for the unusual increase. However, the r
survey provides no evidence concerning the time horizon of these
investments.

Government R&D Funding

Governments in all iIndustrial nations fund R&D for at least three
purposes: : :

0 to meet government needs (e.g., defense);

o to enhance the science anrd technclegy infrastructure
~ (scientific knowledge, training of scientists and engineers);
and _ . .

0. to stimulate development of commercial technolcgies (in the
- United States, the majcr beneficiaries of this type of
research support have been agriculture and energv).
The four countries show major changes in government R&D funding
patterns during 1964-78. These differences may well have influenced
these countries' rate of development of commercial technologies
during the past ten to fifteen years. . :

From 1964 through 1978, real government RZD exsenditures in the
United States declined by approximately 9 percent. (See Figure 4.7)
During 1964-70, the governments of Japan, West Germany, and France
greatly increased their R&D spending, while from 1970 through 1978,
only Japan and West Germany continued this rapid expansion, with

real growth ¢f 66 and 30 percent, respectively. Recently France has
announced a goal of greatly increasing the resources devoted to R&D.

The major proximate factor in the decline of U.S. government

spending for R&D was the sharp cutback in defense and space R&D

during the late 1960s and early 1970s. (See Figure 4.8) At the same

time, other major components of U.S. government R&D did not increase o
enough to completely offset this reduction. Current budget ; ~ :
projections, however, shcow a relative R&D exvenditure shift back to
defense. Combined with the private sector increases, this will

signify a relative change away from civilian R&D support.

in contrast, the governments of Japan, West Germany, and France
accelerated thelr R&D efforts in several areas during the 1970s
seeking to achleve maximum impact on commercial technologies in
order to narrow the U.S. technological leadership in key sectors.

or example,

(2}
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o all three countries increased their R&D ocutlays for nuclear
’ enerqgy programs;

9]
o
f

ong, led by France and West Germany, undertcok
it rogram and development cf

ot
o
g

o in France and
e

nd Japan, the governments allocated substantial
funds for elect ' '

tronics R&D. . S

However, in 1981 the U.S. government sponsored almost half of all
R&D conducted in the United States, about $32.9 billicn, and real
growth of aporoximately 4 percent is estimated for 1982. Of this
amount 52 percent went for national defense, 14 percent for space,
11 percent for health and 10 percent for energy. The scale and
relative support for military R&D is unique. Outlays for R&D by our
major trading partners tend to focus cn prcjects with ignificant
payoffs in the commercial sphere. :

In 1980, the last year for which international data are available,

~the U.S. government expenditures for R&D, $29.6 billion, were a

third greater than those of Japan, West Germany and France combined
($22.2 billion). The Japanese government sponsored 25 percent of
all R&D conducted in Japan in 1980, about $5.7 billien: the West
Cerman government sponsored 48 percent, abocut $9.1 billion:; and the
French goverament sponsored 62 vercent, about $7.4 billiocn.

Y

SCIENTIFIC AND TECHNICAL PERSONNEL

[a]
t

Althdugh representing only 5 percent of total employment, the high
technology industries accounted for more than 25 percent of total
U.S. scientific and technical manpower in 1980.

The availability of large numbers of well-trained scientific and

technical personnel has long been recognized as a significant

contributor to the competitive strength of American high technology
firms. Recent trends, however, reveal that not only is this '
relative advantage diminishing, but the relative quality of the

U.S. technical pool may also be declining.

The following trends during the 1970s illuminate the probiem: ' :
o Employment of scientists and ehgineers in R&D rose

considerably more rapidly in Japan, West Germany, and France
than in the United States. (See Figure 4.9)

by

0 The percentage each country contributes to the total number
of scientists and engineers employed in R&D across all four
countries illustrates the significant changes in relative
rositions. Japan mcved up to almost 25 percent from 20
percent of this total, while the U.S. proportion declined
from 563 percent td 57 percent. S .
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o When examined against labor force trends, these relative
changes become even more significant: the labor force in th
United States grew by 24 percent, in Japan, by about 6 -
percent; and in France, by roughly 5 percent. In Wes

" Germany, it actually declined by 6 perc,“t.

o .- There has been a noticeable "graying" of Amer:ca S
englneerlng work force as the percentage of younoer engineers
in the pool has fallen. Since the obsolescence of &nowledgn
occurs rapidly, espcially in areas where R&D is extensive, an
aging engineering work force is likely to be less ureative.

As a result of these trends, during the 1970s, the U.S. labor mar&et
was characterized by shertages of perscnnel in several high
taechnology spec1alt es. Most promlnent among the shorgagaa or tlgnt
labor market conditions reported during this period were those for
all types of computer specialists. This reflected the burgeoning
applications of computers and their related serv1c1ng industries
throughout the economy. Similar situations were reported for
electronic Sﬂecvallsts and chemical, electrical, an -udustrLal
engineers. ' :

The increases in salary levels in the private sector, which resulted
from a tight labor market, seriously affected recruitment of
instructors for U.S. engineering schocl faculties (currently, there
are 1,600 vacancies) and for the U.S. armed forces (where pay scales
did not keep up with the private sector). These 11creasps alse
ontrlbuted to a sharo drop in the number of engineering Ph.D.
dldates.

quradina the Quality of Science and Engineering Educaticn

The quality of secondary and postsecondary educaticn prcgrams wil

be important to the competitive positions of the advanced

economies. Not only with respect to enhancing the education of
future engineers but also to upgrade the skills of the existing work
force. In the past, U.S. industry has made less use of the option
of upgrading the skills of older personnel than its foreign
competitors, whose governments encourage sys*ematlc uogradlng

Although the United States retained a substantial, if reduced, - C
overall lead in the employment of scientific and technical o '
perscnnel, the relative upgrading of the quality of the cversall

labor force was greater in the other countries, part *culahxy in

Japan.

United States--The lack of universally high stan

dards in mathesmatics
and the sciences in U.S. secondary schcols, along with 2 lack of
emphasis on these discipiines, sericusly nandlch attempts to
broaden the U.S. base for training scisntists and enqineers. This
has also been cited as a major factor in the relative decline of =h
general. .

"technological literacy"'of the U.S. labor force in
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At the university level, however, the United States remains strong.

ucaticn in science and engineering at U.S. universities compares
ry favorably with postsecondary education in competing nations:
e relative adaptability of the U.S. engineering schools, as .
cempared with their foreign counterparts, has been a strength. For
these reasons, U.S. universities enjoy a strong internatiocnal
reputation and attract large numbers of foreign students. Still,

the previously mentioned faculty vacancies do raise questions about
the ability of U.S. universities to provide quality engineering
education in the future. : _ .

a
e ;
o

Javan——The Japanese have a policy of emphasizing scientific and
technological training. The strong background average Japanese
factory workers have in science and mathematics is one explanation
of their superior understanding of the technolegical aspects of
production. ' : -

 Scientists and engineers enjoy a very high status in Japan. This

has been reflected by the 65 percent of the baccalaureates who opt
for scientific fields at the university level (as contrasted with 30
prercent in the United States). : '

The relationships among universities, the government, and industry
are very clese in Japan and mestly maintained by informal channels.

‘West Germanv--West German secondary education for those heading for

Yo Y e m m e

universities also has much more required training in mathematics and

sciences than U.8. schools. About 75 percent of those who graduate

.

from the upper secondary school go on to universities, and roughly
one-third of this group seek degrees in science, engineering, or
mathematics. '

France--The highly centralized French educational system has rigid
secondary schcol requirements in mathematics and science studies for
those planning to enter higher education. Those entering higher
education either go to the very select Grandes Ecoles, for which the

 competition is very great or to ordinary universities. Despite the

rapid expansion in requirements for engineers in France, the Grandes
Ecoles have not been allowed to expand significantly.

Graduates from the select French engineering schools are destined .
for careers as administrators in the government and industry, while

those with degrees in the sciences or engineering from ordinary
universities do not carry such a guarantee to success.

GOVERNMENT INDUSTRIAL POLICIES IN HIGH TECHENOLCGY SECTORS

In adopting indusctrial policies for high technolegy sectors,
governments usually state as their principal objective the
identification and acceleration of activity in potentially strong
sectors to gain larger shares of international markets. In some
countries, these pclicies lead to the government's selecting X
“"national champions” or strengthening state-owned enterprises to be
used as the competitive leaders. - : :
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Forelg'z industrial policies in the high technology sectors can ' .
weaken the ability of U.S. firms to realize adegquate returns in a
variety of ways, e.9., signaling intentions in the marketplace not
to permit U.S. firms to achieve adequate raturms, ignuring or
bypassing patent or copyright pretection, and sometimes requiring
know-how to be transferred as a condition of access to foreign
markets. Thus, for U.S. firms engaged in research, the already high-
risk is amplified once a determined forelgn competitor enters the
field w1th government support. :

Industrial development can be strongly influenced by a government's
tax and expenditure policies. Many have industrial policies aimsd

at specific industries. The choice of policies is dependept on

political, soclal and econcmic cbjectives.

Carried out with the necessary infrastructure of low-cost, readily
available capital, a strong commitment to research and cevplonment
and abundant, highly trained personnel, foreign government
industrial policies promotlpa indigenous de veLOUment of selected
hich ;ecupclugy secters can influence compe tlveness.

Industry Targeting

n

o

ol lio Rad
2

oo

Industry La*ge'inc ~— the selective use of ins
government in order to enhance the competitiven
industrial sector —- is a concentrated form of

1
ry
&
]
o

ticular
olicy.
ive trade
wmber of
orﬂat on cf
industry groupings which intensify their indu 's cencentraticn in
rder to achieve larger scale eccncomies, reduc uplicative
activities, or influence the direction of 1ndustry development.
These groupings can simply be research cooperatives made up of major
industry members and permitted by exceptions in antltruat laws, or
they can be nationalization of the entire 1ndustrv.
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Industry targetlng by the advanced develcped ccuntries has come to
concentrate increasingly on the high technology sectors. A
compilation of public statements about industries targeted by the
governments of Japan, France and West Germany (Table 4.2) is
essentially a list of high technolegy sectora. It should be noted
that there are indications that other countries are beginning to
adopt similar development strategies. ror gexample, Mexico and
Brazil have targeted the computer sector. : :
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Table 4.2
’ Targeted Industries
- ' west
~Japan France Germany
CCMPUTERS X X X
MICROELECTRONICS X X X
ELECTRONIC INSTRUMENTS X
LASERS : . X
QOPTICAL COMMUNICATIO _ X ;
BELECTRONIC OFFICE EQUIPMENT X
BIOTECHNCOLOGY P
ROBOTS X

;
EE TP

ENERGY CONSERVATION EQUIPMENT
UNDERWATER EXPLORATICN EQUIDPHENT

e
ATRCSPACE ' X
TELECOMMUNICATIONS o X
Japanese Industrial Policy

The Japanese government has traditionally guided the development of
Japan's manufacturing industries. Since the Meiji Restoration
(1868) and even more rigidly since World War II, Japan has employed
a wide array of programs aimed at actively targeting priority
sectors and promoting industrial development and other soci
obiectives. The pclicy instruments employad under these p
include financing for modernization, develcgment, and inv: ;
rationalization cartels; standards; supplv-side tax incentives; and
joint ventures. The power of Japanese industrial policy has been
diluted somewhat in recent years, with the loss by the Ministry for
Industrial Trade and Industry (MITI) of its direct control over
foreign exchange and import licensing. Further, the growth of
financing for industrial and sectoral development through the Fiscal
Investment and Loan Program (FILP) has slowed considerably and its
focus has been narrowed to the two ends of the spectrum -- high
technology and declining industries.

For the last three decades Japan's industrial development has been
led by a national industrial plan in one form or another. These

‘plans have identified sectors the government ccnsidered to have the :
- best prospects for technological advance and international

competitiveness, such as steel, heavy machinery., autos, and
petrochemicals, and measures were adopted to support their
develcopment. In the late 1950s, Japan shifted the smphasis of its
industrial policy from merely improving individual company -

-efficiency to concentrating its efforts on the development of

priority sectors. For these sectors the goverrnment often restricted

imports, prohibited foreign investment (except as minority

partners), and encouraged imports of foreign technolegy. I

19605 and 1970s, Japan encouraged greater specialization and

economies of scale. In the early 1970s, emphasis shifted to
(o

v

T
ance and sales of entire plants abroad, with a number
se institutions working tcgether to promcte fo

Bl
si
pane
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The Japanese government's current plan is laid out in the document
entitled "Industrial Policy Vision of the 1980s,"” published by MITI
in April 15830. Tais plan accords priority to energy relaced
development and savings {(particularly by raticralizing and )
modernizing production processes in smal- and medium sized v
epfecnr"sea), cutting Japanese external resource vulneranllltv, and
expansicn of high technology sectors. '

The main financing organ for dlrectly implementing Japanese
*dLer1al policy 1s the FILP, the Fiscal Investment and Loan
rogram. This is the so-called "second budget” which allocate
ﬂut $100 billion annually. These funds are disbursed th&ongh the

Jaoan Devnlopment Bank, the Small Business Finance Corporation, the

_xnh:t~;mﬁ~r+ 3ank, and cther Japanese government institutions. The

gcverr.ent a ;a supports R&D to promute science and technology in

The aevelobment of the hlgh technology sectors is belng acccomplished
largely th:cuﬂn support of R&D activities, capital expenditures, and
export expansion. Flnan01al assistance isg provided threough the
Japan Devnlopmert Bank, MITI, and the Ministry of Finance. In
addition, MITI supports dlrectly through 1its own budget selected R&D
projects and tecnnologles. Participating companies share in the
development work, in the kncw-how generated by the projsct, and in
the rights to patents. (Over $51 million in direct subsidies in
high technoloqy are planned for 1982.) :

+ad

- N

Twelve so-called knowladge—intensive industries have been de
for emphasis in the 1980s, -in addition to those already r°cCm
aid. Information electronics is currently supported through .
substantial R&D subsidization -— such as the $400 million joint
research effort by government and industry in microelectronics that
began in the late 1970s, as well as by special assistance to
software development. '

igr

h ol
-
?

u’)m

-l

The development of Japanese computer production is being aided, for
example, by government supported sales of computers. The government
is offorlng financial assistance and joint venture participation
with private enterprise in lea51ng computers. The government also
reserves about 90 percent. of 1ts own purchases for Japanese
producers.

Tc &zid development cf telecommunications producticn, the Japanese

monopoly Nippon Telephone and Telegraph Corporaticn (NTT) has long
r=sisted opening its ourchas*pg to bids from foreign suppliers. It
nas also directl ”Lpp“”tcd the R&D of the najor *eTecommunlcatlons

Y S
equipmsnt suppiiers and nas hELPEG nce theilr expcrts

rn
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1950s, tne bulk of FILP financing was directed at targeted
ity areas; howéver, in recent years the major portion of FILP
as been directed at less competltlve. politically sensitive
such as small and medium sized ccmpanies and agriculture, or
cial programs such as housing and regional development.
Moreover, the growth rate in FILP has slowed in the last three vears
due to a slowdown in the growth of its funding base and
administrative efforts to prune 1neff1c1ent and wasteful
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expenditures from government operations. However, FILP funds remain

very large and continues to grow. They are a key force in
government direction of Japanese industry.

Included within the overall FILP budget is the budget of the Japan

Develcpment Bank (JPB) which iz the crgan tasked with sutsasicn of
credit to the targvte* areas. Tbe JD3 budget for 1581 was abc¢L 35
Billion, of which about 32 b* icn was for enarg r~-related
promotion. About $600 milli was earmarxed for high technolcgy

areas. The JDB, has been maklng these loans at subsidized interest
rates at a maximum of abcut 100 basis points belcw the long term
prime rate. Outstanding lcans for tec-ﬁﬂlojj development amcunted
to $2 billion at the end of 1980C. With informal "window guidance, "
targeted industries are insured of obtaining these 1ncent1ve

_subs1dles

rJ
0
=
e
Q
<

French Industrial

French industrial

policy has been highly selective, pragmatically
shifting between market and nonmarket aporoaches to meet whatever
pressures seemed te need countering. However, in the last year tha
French government has significantly increased its emphasis on
policies targeted at high technolegy industries The appointment of
a cabinet-level Midiste* of Research and Technolo, (now Minister of
Industry and Research), and commitment, by law, to increase public
researcn spendlng ‘by 17.8 percent annually until 1985 are evidence

of the seriousness of F:ench government efforts.

Before the mid-1970s, French industrial policy was aimed at
preventing the takeover of French industry by foreign firms and at
strengthening it through consolidation. It also strove to enhance
French 1ndus;ry s ablllty to compete effectively with European
firms, anticipating further European integration.

Durlnq the 1950s and na*’; 1960s, the French government used a
variety of techniques to stimulate industry, encompassing virtu

all those used currently. For example:

ide
liy

0 it selected certain sectors £

0 nent, providing
government education about R&D a ; '

o it encouraged mergers and coansclidation:

o it created investment-banking facilities to.provide risk
capital; : ,
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0 1t protected 1ndust y from 1nterna*1opa1 compet on;

o it ce¢1berat5¢y exposed selected industries to international-
and deomestic competiticn to force efficiency and
competitiveness;

o it allowed cartel-like croupwnga of industry to try to
achieve 1nternat1ona1 competitiveness; and

o it encouraged specific sectors to cut tbe1* losses shoru when
competitive forces were overwhelming.

The government directed its promotlon efForts at high technology
ecto*", 1uc*ed19g nuclear energy, aircraft and space, ensrgy

caservaticn, electronic data processing, and telecommunications. It
used a variety of technigues, including governmeant purchasing, tax
incentives and direct financial assistance, and special funds for
distressed regions. In addition, it concentrated on stlmulqtlng
consultation of bompanles with labor, at*engtnenlng Lhe cap1 tal
markets, and supvortlng R&D in key industries.

The planning structure for gu1d1na a sector may be Falrlv simple or
complex. In the case of the ccmputer-related electronlcs industry,
France has four separate plans: the Plans Calcul (completed in 1976)
fcr the mainframe computer; the Plan Composants, for microelectroni
components; the Plan DerlthEIGLE. for EDP peripheral equipment; t}
Plan Software; the Plan Electronique Civile; and the Plan Mechan:?
for the entire electronics and mechaniecs industries. In formulatin
these plans, the govern ;ment worXs closely with industry.

A major feature of France's pre-1976 policy was that the criterion
of success was achieving in ternatlonaT competitiveness——preferably
without, but if necessary with, technolecgical assistance from
abroad. It sought to pronote high technology industries thrcugh
government investment in "national champions” in various key
projects and through the selective admittance of forelgn firms that
could accelerate technological innovation in cooperation with French
comnanles. Once they have become concentrated, however, these
chamnlons have responded poorly to consolldatlon and competition.

The technlques had shifted somewhat from dlrect government guidance
of specific sectors and firms, to greater reliance on marxet signals
and enterprise strategy with stimulants to growing enterprisss, so
as to hasten market processes. These moves haé brought French
policy closer to both German and Japanese practice. But, the rscent

nationalization of several key high technology firms cocupled with
the 37 percent increase in the government R&D budger for 1382 placss
. approximately three fourths of the naticnal research 2ffzrt under
government control. In spite of government emphasis on fcollowing
the "Japanese model," this increased government control of rassarc

may indicate .return to more specific gevernment guidance.
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Fr ance and Japan have Dunllclv announced the selection of target
industries for future government support, and the lists are
virtually identical {Table 4.2).

rance's commi nh ancing the competitive edge of
stries inclu

ment to e
oll wing policy actions:

- . s =
Zxamples of F tr
T e u e th

argeted ind

hort
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o Tax deductions have been offered to people who purchase
shares on the stock exchange, and mnrgers are belng

restricted.

o A five-year, five-billion franc support program for
electrenic data processing and telecommunications equipment
is im place. - ' -

Dy 33 percent, k

o The government has increased 3 \
i nt of the GNP in

aiming to raise total spendi]
1980 to 2.5 percent by 198s5.

<L ) , s .
West German Industrial Policv

Qver - the two decades orecndlna the :1rsr oil prwcc chnck Ce

she rmany -
was con51dered an economic “"wonder". Government assistance playved |

only a limited role in promoting this growth. :

During the early 1970s, the government recognized that if German

industry were to remain competitive intsrnationally, it had to

enccurage greater investment in the dynamic, advancsd, scphisticated
industrial sectors as domestically produced, low value-added

products were being displaced by imperts from the developing

countries.

o Through grants, low-ccst loans, and tax concessions, the
government increased its suppert to the high-technology
sectors. For example, West Germany participated in European
wide projects in nuclear energy and aerospace. By the late o
1970s, the types of West German programs and techniques - -
employed were not 31gn1L1Cdntly different from those of ‘
France, though the extent of intervention in the economy was
markedly less.

5

ech

pr 4

0 A new science and
b

wclogy ministry was created to provide
federal R&D fundin ) ‘

t
ng.

_undingA

Since the late 1970s the government has been increasing its f
ith other

for R&D, especlally in aerospace ventures in cooperation w
European countries and in the West German microelectronics
industry. It helped finance firms buying data DrOﬁess-hg eculhment
and provided additional funds for R&D in energy-~related projects.
However, it ‘has no officia icrity list of sectors to te

supported. The gevernment responds and guidcs, but it does not lead.
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Costs of Industry Policies

Other governments have programs to promote their high technology
industries, just as we have programs to promote space exploration. - -
The success of thes2 programs is not quarantesd. Substantial costs:
are incurred, for government support of specific industries regquires
steering resources away from other industries and guiding private
sector decisions. These programs bear social and economic costs,
including a reduction in economic choice. Moreover, for the United
States the market would in most cases be more flexible and would
adjust more quickly to technological developments than would
government direction. Thus, if the government supports an
unsuccessful project, it is 11ke1y to be more costly to the economy
than a miscalculation by a firm. While R&D expenditures, a -
favorable tax climate and other such factors can create the
potential for competitive success, we recognize that the key to -
effective competlblveneSD for the United Sfates is sound bL51ness
dec151ons. _

“Nonetheless, the industrial policies of foreign governments have .
‘substantial effacts on the ability of U.S. industry to compete. The
disruption of market 51gnals and resulting resource flows caused by
foreign industrial policies affect not only the domestic market of
the country applying them, but international markets as well. By

- increasing concentration in and subsidizing investment in certain
sectors, by raising or malntafnqu nrotec*wve barriers, and throuch
the application of varicus other tcols of industrial policy
governments can significantly alte: the assessments U.S. firms make
of the risk associataed with an investment or reduce the potential
market for a U.S. firm's product. In additien, industry policies
.can actually take away customers for U.S. products

TRANSFER OF TECHNOLOGY

. : The transfer of U.S. technology by the private sector has helped

. foreign industry apprcach or equal the technological sophistication
of the United States. This has been particularly true in the case
of Japan. Avenues for the transfer of technology also exist through
‘the weapons-related international cooperative programs of the
-Department of Defense. As other countries have made significant
strides in high technology fields, the reverse flow of technology
has become important.
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The Transfer of U.S. Civilian Technolocy

Transfer of tecnnoxogv from the United States to foreign economic

- activities cculd be in a form Pssenbla;iy noncomzetitive with
activities in the CUnited States, and further, could complement U.S.
activities. In such cases these transfers would benefit the
imperting country, the firms or individuals exporting them, and the
U.S. economy at large Increased Droduct1v1ry and income would
accrue to the importing country, rovalty receipts would be received

by the exporters, and the U.S. economy at large would gain via
increased foreign exchangs earnings, perhaps increased ezﬂort
damand, and car;’ewettary production arrangements.

Alternatively, transiers of techﬂology Couid ocour - and
u“dounbeily'have in the past -- in areas which are usable in

activities directly compet 1t1ve with activities within the United
tates. In such cases foreign countries benefit, the firms benefi

via royalties, but the U.S. economy or the industry at large may not
be net beneLlcvarzes. : :

A net loss might occur for the United States because the *ransferre
technoloay ould significantly increase the strength of a competit

o)
which would subsequently reduce U.S. advantage either in the foLeig

:'J"Y Ql

marXet or in the domestic U.S. market itself. In such a case the

‘ individual returns of the seller of the tac-‘noloay might not ke as
great as the overall cost of the compstitive loss for the country.
The potential loss freom civilian technology transfer would taad ©o
be reduced by twe fachtors:

irst, to the degree that the domestic U.S. economic
nvironment is (1) attractive to new producticn facilities
incorps rating the gerbnoluqy, (2) Drﬁ"*des adequate
incentives returns to the investor, (3) has competitive
capital costs, and (4) ensures a stable, growing domestic

economy, then the transfer of technology to foreign econonles
would be reduced.

o Second, the effects over time of technology transfers will be
more beneficial if technology can be as readily obtained by
the United States as transfered from the United States. _ |

The essumptiocn of free transfer of knowledge both ways is generally
made in arguments for increased information and Lecnnology flow
petween economies, but this has not universally been the case.
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In contrast to other U.S. competitors, Japan has impl eman'ed
speciflic tec.no cgy ctransfer policies aimed at improving it
' international competitiveness. These polices were not, mor eo rer,
R isclated 1?Stances of government intervention targeted specifically
at Japan's intern a**oan technnology transactions. They formed an
) integral gart of Japan’'s national industrial pelicy.
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After World War II, Japan instit uted a national control systam over
technology transfers, based on the Foreign Exchange and Foreign
Trade Control Law of 1949 and the Law Concernlng Forelgn Investment:
0f 1950. All technolegy transfer contracts and direct IOTElGn
investment projects had to be screened and approved by the Japanese
gecvernment. The government believed that without its direct
control, Japanese industry might fall under the domination of
foreign interests. This concern dated back to the initial
industrialization effort of the post-Meiji Restoraticn.

The government sought to exert a countervailing power on behalf of
Japanese firms vis—a-vis their foreign competitors, who had superior
technologies. It also discouraged competition among rival Japaneae
firms in their efforts to Gain access to foreign CQLDDOLOQV. This,
too, was intended to strengthen the bargaining p051twon of Japanese
technology purc“asers. The qovernmenf encouraged "staggered,
orderly entry" by individual firms into specific industries,
allowing the initial entrants to establish temporary monopolies
based on imported technolegies. 1In another effort to 1mo*o their
access to technology, Japanese ccmpanies expanued foreign investment
in research-intensive countries, such as the United Statss and West
Germany.

Imported technology has contributed to Japan's exceptional econcmic
growth, but it was only part of an overall strategy.

o In recent years,‘;unorte technclogies have hecome a
complement rather than a substitute for demestic R&D and
innovations.

o In the 1970s, Japan put greater emphasis on importing
technologies that had not yet been commercially exploited
the transferring countries themselvss.

pede

o In the past, Japan's domestic R&D efforts were geared
primarily toward modifying, adapt¢ng, and improving imported
technologies. Now, however, it is targeted at the high-risk
stage or areas with the potential for major technological
advances.

Department of Defense Technology Transfers

Transfers of technology take place throuch various Department of
Defense programs operating within the framework of NATO and U.S.
relations with Japan, Kor=a, Israel and other allies. These

programs were originally designed to enhance U.S. interests- bv
strengthening the military power and defense~relatsd industrial
capacity of U.S. allies. They ceontinue in pursuit of T.S. military,
volitical and economic aims with arms standardization
(inter- -operability) remaining as a prime obiective. With the
1ncreased ability of European and Japanese industry to apply
technological adwvances, our allies are now shle to.contricute a more
equltabxe share of NATO's defense. This ccnsegquently, allieviates
the previcus cverburden of tne 7.3. Share.
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Coproduction

In Department of Defense programs, technology transfers take place
largely through the avesnues of coproduction. These programs seek to -
reduce the development and production cost of weapons system by
avoiding duplication of resources, and to promotse technically
acdvanced, industrially productive, and economically viable defense
industries of U.S. allies. ) :

Technology transfer under these programs is a major defense-related
issue. Coproduction has been important in integrating and
strengthening the defense-related industrial base of U.S. allies,
and the United States has benefited from technology transferred from
its allies. But, on balance, U.S. allies have been tne greater
beneficiaries from these transfers becausa of the more advanced
ievel of U.S. military technology.

Coproduction has had an adverse commercial effect for the United
States in a number of cases. . '

Defense-related Offsets

Another important defense-related instrument of techhology transfer
from the United States to its allies has been the demands of foreign
arms purchasers for "offsets”. Offsets are related to the balance
of payments and Jjcbs in comnection with arms sales. They commit the
seller to "offset” the impact of the purchase on the buyer by
applying a certain percentige of the purchass price to purchases
from, or workK in, the buysr naticns. In recent years, offsets have
beccme a certain favorable condition, other than the price, that the
buyer extracts in connection with a purchase. . In most cases, the
size of the offset is a primary factor in a nation's decision to buy
a specific weapons system from competing industries.

The practice of offsets has become intricately intertwined with the
various activities conducted under the coproduction programs.
Technology transfer, in various forms, plays a part in offset.

V. FOLLOW-ON TO CABINET COUNCIL ON COMMERCE AND TRADE

The Cabinet Council on Commerce and Trade recognizes the importance
attached to continuing U.S. preeminence in high technology for our
eccnomic and national security interests.

The svidence develoved by the CCCT directed study of the competitive
pesture of the Unitsed States in high technology suggests that the
era of U.S. dominance has past. This is not surprising given the
etnormeal postwar Jap which emerged between the United States and
other advanced countriss,

It was inevitable that it would narrow.

. ? -
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The CCCT repcrt raises a number of questions regarding the future of
U.S. high technology. These issues divide into these specific +to
particular high technology sectors and those which cut across most, -
if not all high technology sectors. The CCCT has directed that a
follow-on work program explore these issues and develocp, if
appropriate, reccmmendations. '

In order to accomplish the CCCT mandate, a two pronged work program

has been developed. The first element examines specific competitive
factors in the following sectors: computers; telecommunications:

microelectronics; aircraft; robotics; biotechnology; and new
cmposite materials. . B L

For -2ach of these sectors an in-depth analysis will be pecformed of
the competitive factors at work in order to provide the basis for .
assessing the economic and national security impiications.

The second element of the work program examines a number of broader
factors which are especially relevant to competitiveness in high
technology. These include: an examination ¢f U.S. competition
policy as it affects U.S. firms in the area of cooperative research;
a review of tax treatment of research and short-lived assets: an
examination of the foreign sponsored target industry programs
usually designed to promote selected high technclogy sectors; an
assessment of how the increasing technological capabilities in
foreign industries affect U.S. national securitv interssts:; and
structural guestions regarding the U.S. laber force.

NOTE 1: Exchange Rate Effects

The United States allows the market to set exchange rates. There
are no exchange rate cbjectives. Underlying chenges in demand ané
supply act to determine exchange rates. That is, the exchange rate
is endogenous determined.

Changes in exchange rates affect the measurement of a trade share ——

that is, the ratio of a country's exports to other countries’
exports -— in two ways: :

First, there is an immediate accounting effect. U.S. exports, for
instance, are usually compared with the sum of other country expcrts
‘which are expressed in U.S. dollar terms. If the dollar depreciates

in value, then those exports of other countries -- when converted
into dollars —- will be given a greater value. Automatically,.
therefore, the U.S. share will decline, without anything else
happening.-




R e S e ST

B e S VTR S S

Approved For Release 2007/04/04 : C A-RDP84B00049R001700240005-8

I — 2 g i kS R et

43

Lol -

volume of exports by altering the amount of demand for a product
much as any price change would. In the example of a dollar
depreciation, there would tend to be increased demand for U.S.
exports, because the price to foreign buysrs now could be lower.
Over time, therefcre, the U.S5. export share would increase due to

Secound, an exchange rate change can act to increase or decrease the

‘this.

How much increase would cccur versus the initial share decrease

‘would depend on the price responsiveness (or price elasticity) of

demand for the product. Depending on the price responsiveness, a
currency depreciation could eventually either lower or raise a
country's export share compared to its original level.

In comparing changes. in export shares over the short run --say from
quarter to quarter, or even over a period of one or two years —— an
explicit consideration of how exchange rate changes have affected
the share calculation is highly appropriate. :

Comparing the behavior of sharss cver a several year period, thoucgh,
is a different matter. After several years —-— certainly after as
long as a decade —- the changes in demand that will result from a

currency realignment will have been compieted. Then what is

‘precisely wanted for a longer-term comparison is the share

calculated using Goods as actually valued bv the internaticnal
marketplace -- that is, by the exchange rates which actuallyv axiztad
at the beginning and at the end cof the periond.

The fact is, of course, that the U.S. dollar depreciated in the
1970s. While in the short-term this acted to increase the value
other countries' high technology exports versus these of the United
Stated -- and thus to decrease the U.S. export share —— it also made
the U.S. products more attractive in price relative to competitors.
This acted to help increase the international demand for U.S. high
technology products.

of
(=Y,
e

- In comparing the performance of U.S. high technology exports at the

start versus the end of the decade what we are really interested in

is the final result of these two effects: how much did we once sell

versus foreign competitors, and -- after relative price changes have
had time to work themselves cut into new buying patterns —— how much
do we sell now? This long-term compariscn requires that we use the

exchange rates that actually prevailed. :

Alternative calculations can be made holding exchange rates.constanc
at some value and then calculating what a specific producrt's shars
would have been at the constant ratas.  This exercise can be useful
in short-term, quarter to quarter assessments when the assumption
can be made that there was no change in price-induced demand for
exports. Over a longer-term, though, pretending exchange ratse
changes did not occur also pretends that corresponding changes in .
the demand for the product did not cccur. Demand changes ¢id occur,

of course, and cannot b2 ignored in
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PRODUCTIVITY GROWTH IN
HIGH TECHNOLOGY INDUSTRIES
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Figure 23 .
_ : EMPLOYMENT GROWTH IN
. HIGH TECHNOLGGY AND
- : ) SUPPORT INDUSTRIES
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Figure 3.2
SHARES OF MAJCOR INDUSTRIAL COUNTRY
HIGH TECHNOLOGY EXPORTS

Percent of industrial Country
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Source: DOC/ITA from UN Series D Trade Data. )

The industrial countries are: Austria, 8elgium, Canada, Denmark, France,
ltaly, Japan, Luxembourg, Netherlands, Norway, Sweden, Switzerland,
United Kingdom, United States, and West Germany.
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Figure 32
SHARES CF THIRD COUNTRY
HIGH TECHNOLOGY IMPORTS
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Figure 43
SELECTED INDICATORS OF R&D FUNDING .
FCR THE UNITED STATES, JARPAN, WEST GERMANY,
: AND FRANCE
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Figure 4.8
U.S. GOVERNMENT OBLIGATIONS
FOR R&D BY MAJOR BUDGET FUNCTION

(Percent) .

100
90 - | - - -
80 4 : ' - —
70 National defense | , —
80 —
50 (-
40 - ’ o B ;“"-‘_,"."»fﬁ"’r;; '
\s\““"“‘:. SR
TN Space o Los
30 -l g ' '\ “‘\\“‘\ Lo p—
§ 4 % & . :
I s&“‘
7 N
— \) -
% I \\“‘“‘ \~
uu“l Traane? \ ~~~f~~- —
- 10 -,, Al civilian R&D ‘ —
ob_t t ¢t ¢t v orotor ooty roro1ortroal

1960 62 64 66 68 70 72 74 76 78 8081

Note: Estimates are shown for 1980 and 1881.

' Source: NSF, Science Indicators— 1930.
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: Figurs 4.9 v
. ' GROWTH IN SCIENTIFIC AND ENGINEER!MG
PERSONNEL, 19701879
{Percent Changs)
- | ' (Percent change) ' : , _ =
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APPENDIX A
DEFINING TECHNOLOGY-INTENSIVE TRADE
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£ trade has besn an extramely

The technelogy-intensive comp
r itatively. Mevertheless, three
£

on
difficult cencept to measure qgu
technigues have bezsn developed ine technclogy intensive trade, »
all of which have contriouted to the anaiysis of the U.S.
competitive situation. This raport has attzmpted to aveid entering
a debate concerning the best identification technique, while
-remaining aware or the probiems associated with each. The purpose
of the report is to assess the competxt've situation of both
products and industries which have beea shown as technology
intensive by all methods. In addition, since the report takes both
a product and an indusiry perspective it was necessary to use
several of the identification metheds to acquire a complete picture
of the competitive situation. Fipnaily, as tne data in the
statistical appendix illustrate, the general trand of declining U.S.
comnetitiveness is shown to exist using any of the definitions of
echnology intensity.

No single definition of high technology trade has been shown o be
the best or most definitive for several reasons. The question of
what can be considered the best proxy for technology intensity has
yet to be resolved: RAD expenditures, and scientists and engineers
in the workfcrce are only prox1°s for technology intensity.
Additionally, even at their most d1>aggr°cated level, product data
frequently contain both tnchro cgv-intensive and ncn-technology
intensive goods. The very nature of tachnslogical change, zlso,
pracludes a final definition of specific goods or industries as high
technology, as the situation is constantly changing.

The definition of what constitutes technology-intensive trade has
been a subject of controversy since the mid 1570s. The search for
an ap prcpr1ate U.S. policy ccnceru1ng international technology
transactions, whicn has continued since the late 1980s, servad as
the impetus for-severaﬂ studies concerning the effects of technology
on ‘trade. These studiss have developed three technigues for
identifying technology intensive activities and have been the source .
of debate concerning which method presents the best measure of
technology intensive trade. Two have identified technology-
intensive trade on a product basis and one has identified it on an
1ndustry basis.

It should be noted that the R&D data available requiras that
industries or products must be considered at a fairly aggregated
level. Consequantly, some specific sub-industries which are really
of a fairly low technology intensity are included in the

definition. Also, some specific high technology industries are -
axcluded. Detailed industry examinations -- such as those discussed
in Appendix C -- should, thcugh, consider specific high tachnoloegy
industries (for instance, robotics and computer-related machine
tools) which are excludad from the aggregate d°flnlt10n5 made for
trade data purposes. .
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. INDUSTRY BASED DEFINITION

M. 5oretsky (1974, 1982) developed an industry-based definition
(C0C1) of techn O]Cg] intansive trade. Boretsky used industry R&D
expencitures as a percentage of industry value addad, and industry
employment of scientists, engineers and technicians as a proportion
of the 1ndu:ffy workrorce tc determine which industries were
technology-intensive and a sub- -group which were considered high
technology. Since he used an .industry basis, the definition did not
differentiate between the technology-intensive and non-technology
intensive products within each industrial sector.

Industries generally produce a wide range of products which will
fall in both the technology-1ntens1«e and the non-technology -
intensive Cat:guxlaa In spite of this, the Boretsky definiticn has
been useful in identifying whxck industries can be considered to be
high technology industries. :

PRODUCT BASED DEFINITIONS

In order to account for the wide range ¢f products produced by any
one industry, R. Ke]ly (1974, 1977) developed an index of
technology-intensity on a product rather than industry basis. Kelly
used applied R&D expenditures by product field and the vatue of
_ product shipments to devise intensity ratios. After the products
‘ wera ranked by their “"intemsity," they were then divided into
. techno]ogv classifications. Ke1}y, somewnat arbitrarily, selected

the first qua*”]a of R&D intensities as high Lecnnoloqy goods
(16743, but later defined product groups with above average RD
intensities (DCC2) as tachnolegy intensive,

- Aho and Rosen (1980) essentially used Kelly's technique to determine
which product grcups were technology-intensive. They used more ‘
recent R&D expenditurss data and shipments data on a product line
basis to deveiop an intensity index. After ranking the product
groups by intensity, they also identified product groups with above
average intensities as high technology products. In order to
facilitate international comparisons, Aho and Rosen concorded the
U.S. data with trade data classified according to the Standard
International Trade Classification (SITC). - The concordance was a
particularly useful contribution as foreign data has been available
on a SITC basis only (the Ke!ly definition has also been concorded

“to SITO).

In a recent study, L. Davis (1982) doveloped a technlque usxng
input-output (I-0) analysis, and R&D expenditure and shipments data
by product group to calculate a technology-intensity index. B8ased
on the belief that the total R&D embodied in a product group
presented a more accurate measure of technology intensity, Davis
used an I-0 matrix to determine the value of R&0 embodied in the
producrs (inputs) used to produce the product in question, and the
. ' percentage of that value which was contained in the final product.
The value of the indirect R&D (R&D contributed by inputs) was then
. D combined with the value of the direct R&D (R&D expenditures directly
‘ o on the product development) to find total R&D. ODavis next ranked
‘ ' product groups according to their total R&D to shipments intensity.

- Approved For Release 2007/04/04 : CIA-RDP84B00049R001700240005-8 ..
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He then made another break with tradition by designating goods as
high technolegy products (00C3) oniy when fhey showed a
- : significantiy greater R&D intensity, rather than simpiy an above
: average R&D intensity.

Two consumer product groups, automeobiles and radio and television
receivers, were axcluded from the high technology products in the
anaiysis of international trade performance in this report. Though
including these two product groups would have revealed an even
larger deterioration of the U.S. position, the evidence supporting
their inclusion is ambigucus. Neither the BCCZ nor the 0CC3
definftions identified automobiles as technology intansive and
recent, more disaggregated R&D expenditures data show radio and
television receivers to be helow average in tachnology intensity.
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. DCC! DEFINITION OF HIGH TECHNOLOGY INDUSTRIES

High-Tachnology Indusiries’

* Description - ' SIC? Number
(1) Orugs and medicinals............... e 283 .
(2) Office, computing, and accounting equipment........... .357
(3) Radio, television, and communications equipment,
. and electronic components:
Radio- and TV-receiving equipment, axcent :
communications types. . i i e e 388
Communications equipment.. . ... .. i .. 266
Eiectronic components and aCCesSSOries...veevenennnnn. 367
(4) Electrical apparatus and equipment:. ..., 35
(excludes categories 365, 366 and 367)
(5 Aarospace and missiles: | i
Alrcraft and parts.. ...t e veeaen 372
Guided missiles and spacecraft....................... 376
' . (&) Iastruments and related products........ ...l 33 ’
TECHNOLCGY-INTENSIVE INDUSTRIES?
Description ’ SIC Number
~ (1) Chemicals and related products......... e 28
(2) Nonelectrical machinery...............oooiiiiuue.. .....35
(3) Electrical and electronic equipment............... ce..-.36
(4) Transportation equipment, missi]és. and ordnance....... 37
(5) Instruments and reléted products. ..ot 38
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- As a general proposition tecnnolocy-intensive industries are

defined as those industries wnich normaily spand
more of their gross product (3tA concept of vaiu
nd/or nm"'xﬂ’j S percent or mor2 of their total zmpley
consists of “natural" scientists, enginsars and tzchnic
{jch-technology industries normaliy soend at least 10 pe
of their gross prcduct (value added) on R&D and/or at le
percent o‘ their total employment consists of “nauural

(8])
8]
ar
-
O
o
<3
fa
O«

u
W

3
- Ci

'E

-scientists, engineers and technicians."

Standard Industrial Classification.

Includes industries classified as high technology.

SQURCE: Boretsky, M., "The Threat to U.S. High Technology
Industries: Economic and National Security Implications,”
Draft, International Trade Administration, U.S. Department

~of Commerce, March 1982.
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) DOC2 DEFINITION OF HIGH TECHNOLOGY PRODUCTS

fescription : SITC' Number

”~~
———
N

t and parts _(SIC 272):
aft engines includes: internatl
combustion engines, and jet and gas
tur blnes for alreraft. .o i 711.4
Aircraft includes: Aircraft, hea‘uer than- :
air; airships and balloons; and parts of
aircraft, airships and baTloons .................. .734

Aircraf
ircr

>

cai ng, and a;cou“.xng machines (SIC 357):
o :

.
8
4

i
nes includes: typewritars and

o =3

3y

g mac
chack wr
and simi

ut
hi
iting machines; caiculating, accounting
lar machines (includes electronic
cemputers); statistical machines; and office

machines and parts not specified elsewhere........ 714

Meighing machinery and weights therefor............... 719.83

(3) Electricai transmission and distribution equipment
(SIC 381, 362, 3658 & 357):

: tlectrical powsr machinery and switchgear........... 722
' - ‘Telecommunications :qmpmen* not elsewhsre
specified, includes: electrical line and
talegrach 2quipment; microphones, loudspeakers
and amplifiers; and other telecommunications
L=da TR T4 .724.9
Thermionic, etc., valves and tubes, photocells,
transitors...... ... . ... et .729.3
Electron and prcton acceleraters......oovunvnen.....729.7
Phoncgraph records, recorded tapes, and other . .
recorded madia ............................. P 891.2
(4) Optical and medical instruments (SIC 383-387): _
‘Pharmaceutical goods...... S T2 I
Photographic and optical goods, watches :
and clocks. ..ot e Ceeeeeaa 86 (ex-
‘ ¢luding 861.8

and 861.9)

(5) Drugs and medicines (SIC 283):
Med1c1nal and pharmaceutical products .......... ee...54]
"(Does not include 541.9) R
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Description SITC Numoer
(8 Plastic materials and synthetics (SIC 282):
Plastic materials, regenerated cellulose,
o B - X 113U 581 *
Yarn and thread of synthetic fibers...... ... ... ... 651.6 .
(7) Engines and turbinés {SIC 35T): -
Steam engines..... SR s eteecaacasonaatentesennnan 711.3
Intarnal combustion engines (other than
for afrcraft) . it it i et e e 711.5
Gas turbines (other than for aircraftd).............. 711.56
Engines not specified elsewhere.........vcvvvennns, 711.8
(8) Agricultural chemicals (SIC 287): K
‘Manufacturad fertilizers............ooa.. [P 561
insacticides, fungicides, disinfectants
and similar preparations.........ceviivievnnnnnn. .599.2
(9) Professional, scientific, and measuring instruments
(SIC 381 & 382): _ S )
giectrical measuring and controlling
instruments and apparatus..coee it inervnannenns . 729.5
Metars and counters, nonelectric.................... 251.8
Measuring, controlling, and scientific :
. instruments, not specified elsewhera.............. 8c1.9
(10> Industrial chemicals (SIC 231):
Chemical compounds and elements............... cees..5l
Synthetic organic¢ dyestuffs, natural ‘ ’
- indigo and color lakes........covviiineiennenan... 531
Synthetic tanning materials...... ... il 432.3
- Coloring materials not specified elsewhere.......... 533.1
Essential oils and resinoids.......coivieiiaonns 551.1
i (11) Radio and TV receiving equipment (SIC 365): .
Television broadcast receivers.....ooiviiiiiiiaan.. 724.1
Radio broadcast receivers.....oiiiiiiiiiiiiiiaenn. 724.2
Phonographs., tape recorders and other .
sound recorders and reproduCersS..c.ccveecscesaccans 891.1

' Standard International Trade Classification, Revision 1.

NOTE: Kelly did not include the portion of guided missiles and
spacacraft found in ordnance and accessories in the
definition of high tzchnology products, as these products are
not included in the U.N. classification of manufactured
products (SITC 5-8). Aircraft and parts (SITC 734) do
include products related to spacecraft.: .
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. SOURCES: Keliy, R.K., impact of T chnoiog.cql Lnnovatlon on
. - International Trade Patterns," OFfice of International
. Economic Rasaarch, U.S. DJspartment of ’oz"erce, Dazamber
1877.
~ United Mations, "Standard Tnherrntlo 121 Trade
L]aSSlflcatlon Revised," Statistical Papers Series M
No. 34, 1981.
. .
X .
s
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DOC3 DEFINITION OF MIGH TECHNOLOGY PRODUCTS

Descrintion SIC' Number

(1) Guided missiles and spagecraftt..... ... ... 374

(2) Communications equ1pmnnt and elcctronlc

components:
Radio- and Tv-receiv1ng equipment, except
communications types. . it i e, 3€5

Cemmunications equipment.............. e teeceeee 356

‘Electronic components and accessories..............367
(3) Alrcraft and parts.c.iei i ittt it it it 372
(4) OQffice, computing, and accounting machines........... 357
(5) Ordnance and accessories, except vehicles

and guided missiles. ... . i, 348
(6) Drugs and meatc1ne>.............................,....283
(7Y Industrial inorganic chemicals.....coivivvvnennnn.. 281
(8) Professicnal and scientific instruments.............. 38

(exciudes category 3823)
(M Sngineé and turbines........oo. it ereeieaeeea....38 DR
(10) Plastic materials and synthetic resins,

synthetic rubber and other man-made _
fibers, except glass. e i i i inninnn.

. S
' Standard Industrial Classification.
SOURCES: Davis, L.A., "Technology Intensity of U.S. Output and
Trade," Office of Trade and Investment Analysis, U.S.
Department of Commerce,.February 1982. ,

Standard Industrial Classification Manual, 1972, Office of

Management and Budget, 1972.
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APPENDIX C

SUMMARY .OF THE CHANGING COMPETITIVE SITUATION IN SELECTED
- HIGH TECHNOLOGY SECTORS A
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AIRCRAFT, THE JET TRANSPCRT INDUSTRY

(W

The Y.S. civil aircraft indusiry has *faciutonaiiy dominated world

markats, as late as the mid-1970s, U.S. manufacturers held §5S percant

of the world's orders for airliners. Foreign competition has L »
intensified since 1973, however, and b/ 1981 the Eurcpean Airbus nad ’
capturad 28 percent of the jet aircraft market. The decline in U.S.

dominance is primarily due to substantially increased development

efforts by foreign governments and a simultanecus decline in U.S.

government R&D support. The major competitive challenge currently

comes from the European consortium Airbus Industries. But, the

Japanes2 industry is rapidly gaining expertise in engines and parts.

ROLE OF RESEARCH AND DEVELOPMENT

The historical U.S. dominance of tha jet transpo
to a large extant, the result of technological !
expansion of foreign R&D capabilities, much of i
has challenged U.S. technological leadership.

rt market has been,
gadership. The

t governnen; funded,
The relative level of U.S. aerospace R&D funding has steadily
declined, while foreign nations have ingrezased thair RRD expendi-
tures. Although industry-funded R&D has increased, it accounts for
only one-fourth of total aercspace RD =x~end1;ures and could not .
compensate for the decline in feaderal furdxnﬁ The avorage annual
level of U.S. government-sponsorad R&D was 32 percent lower in the
1970s than in the 19580s. The decline continued in 1380 when total
u.s. expenditures 211 13 percent from thair 1979 lavals.

INCREASING COMPETITIVE C ALLE\L:

In 1979 the Airbus was second to Boeing in sales and had as many
orders as McDonnell Douglas and Lockheed combined. . The consortium
is composed of Aerospatiale of france, Deutsch Airbus (MBS and
VFW-Fokker) of Germany, British Aerospace and CASA of Spain. HWith
the exception of Fokker, all of the ccmpanies are fully or partially
goverament owned.

Both the German and French governments have heavily funded the
Airbus program. - The Germans estimate they will have to invest over
$1.1 billion through 1985. The French government had invested one
billion dollars through 1980, and has budgeted $1.2 billion in -
additicnal funding through 1985. The Chairman of Fokker summed up
the Airbus dependence on government funding in the July 1979 issue
of Interavia magazine: "It's a delicate subject - Airbus. It's a
successful aircraft, but it requires basic support from the German




Approved For Release 2007/04/04 - CIA- RDP84BOOQ49ROO1700240005p8u:. T

A-55

and French governments. As you have written yourself 10 miilion
Deutsche marks (34.2 million) per alrgraf Y

The U.S. industry faces strong compe+1t‘on for the jet transport
market of the 1980s. To meet the expectad demand of the next decade,
U.S. companies are offering a mixture of new designs and advanced
versions of existing designs that incorporate the most advancad
technology. Europe's Airbus will launch two new models which, in
light of recent Airbus successes, must be expectad to be h1gh1y
competitive. Moreover,:as the h1ghest‘growth markats are predicted
to be outside the United States, this could prove ts be an asset for
foreign manufacturers. , '

An additional challenge can he expected from Japan in the future,
though largely in parts and engines. The Japanese are currently
invelved in numerous joint development and production programs with
major U.S. and European manufacturers. Involvament in these
programs has enabled the Japanese to acquire the state-of-the-art
expertise necessary to 1ncrease their role in the market in the
1980s.

»

ADDITIONAL REFERENCES: Bursau of Industrial Economici. 1982 U.S.
‘ Industrial Qutleok. U.S. Department of
Commerce, 19382. :

Civil Aviation Advisory Group Aerospace
- Technical Advisory Councii. "The Challenge
.of Foreign Competition to the U.S. Jet
. Traasport Manutacturing Industry,” Agrospace
- Industries Association of America, The’
- Aerospace Resz2arch Center Washington, D.C.,
December 1981
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Space commerciaiization is a matter of economic necessity. Yet
United States' lead in snace is slipping. The U.S.S.R. launch
many mora venicles eac* year than the United States. France,
cooperation with its Luropean neignbors, is rapidiy deveioping a .
launch capability that directly challenges the United States

monopoly in launching communication satellites, the only current

area of space activity that is commercially seif-sustaining. Most

of the sateliites themselves are still made by U.S. companies, in

part because of the tie-in with U.S. launch vehicles.

t ths
hes .
i

4

Space launch activity in the United States has been and is the
province of the U.S. government. Civil launches are handled by the
National Aeronautics and Space Administration (NASA), and military
launches ars the respgonsibility of the Air Force. Although the caly
U.S. manned space activity in the near future will be the use of
crews on the Space Shuttle, planning has begun for the establishment
of a permanent manned presence in space. :

CCOMSAT was craated oy statufe to move the ¢

communicaticns into the private sector. COM is 2 member of
INTELSAT, the international communications satellite consortium.
Commercializaticn has been ifargaly successful, with the launch of
those satellifes dependent on MASA. Indsed, NASA has ‘handlied almost
ali civil spacs Tauncies cutside of the So«:ef DioC countries, Th’s
near-monopoly ¢f sarvice is ending. INTELSAT has already schedula .
satellites for launch on Europe's Ariane vehicle in the mid-1530's IR
as have two U.S. Tirms. N

ommer cxaliha:z:n ¢f space
SAT

The European Space Agency (ESA) was created as the European answer

"to NASA. As of the end of 1380, only one European-launched

spacecraft had attained earth orbit or beyond, while 756
U.S.-launched spacecraft attained earth orbit. The number of U.S.
launches has ¥allen steadily -- from 26 in 1976 to 13 in 1980.
Japan, on the other hand, has launched at the increasing rates of 1,
2, and 3 per year; and Europe, with its Ariane lauanch vehicle, is
also increasing its commercial as well as military launches each
year. :

The Space Shuttie will carry national security payloads that may'

- ¢laim priority on the basis of national security reguirements.

Normally, payload launch dates are negotiated on a flrst come,
first- servad basis.

The estlmated raquirements for space launch services by the mid-1930s
will 2xceed the capacity of the available shuttles by a factor of
two.  An understanding of this problem has surfaced outside the
United States, and the French have gcne on a marketing campaign to
secure the overfiow traffic for Ariane launches.




ization, the United States
sition, attributabls to:

o phasing down U.S. dependenca on expendabie launch
sarvicas;

O a potentiaily inadequate capacity to meet future demand
tor space launch services, whether military or civil in
nature; if expendable launch vehicles are phased out and

. "no. addxtton; are made to the Shuttle fleet;

o high-priced expendable launch services because of the
full cost recovery policy and because improvements to
expendable launch vehiclas have slowed. The latter is
the result of the assumption that all launch services
would be handled by the Shuttle at reduced launch costs
per satelllue

0 french Government economic policies and subsidies, which
result in prices for Ariane expendable launch services
being roughly 20-25 percent below the prices quoted by

- NASA for commercial expendable launch vehicles and °
services, but above quotad Shutile prices:

o Arianespace, an independent gquasi-commercial

. . ' orgamzatmn can offer financing terms more favorable
to the custcm:r than those prasently available through
NASA; : : :

0 the French plan f
vehicle to meet f

industry;

rapid eveluytion of *he Arians launch

or
uture needs of the commercial satellite

0 the Japanese pattern of putting up satellites, quietly,
with little fanfare, aided in part by the transfer of
Delta launch vehicle technology. In time, they could
assume a launch support role for commercial satellites,
but our agreement with Japan includes prohibitions on
their competitive activities for launch services
suppliable by U.S. system.

'ECONOMIC IMPLICATIONS

Pricing of U.S. launches is artificial, set by Government policy
rather than as the result of private negotiation between launch
customer and commercial launch vechile supplier. U.S. companies
will secure the services needed for commercial launches on the basis
of price, 1ift capability, and launch date.
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U.S. Shuttle launches will be used first gy the military and other
U.S. Government agencies. As for commercial payleads, there is some
concern about scheduiz preempticn oy mi?itary paylcads (for naiional
security) and, as the Frengh develop 2 reputation for the launch
services, more satellite owners, U.S. ang forsign, will begin to buy
such sarvices overseas. 7Tnis has saerious potentxa] implicaticns for
the multi-bitlion doliar satellite construction business, now

dominated by U.S. companies.

U.S. Government policy and budget constraints have limited the spsed
of commercialization of space, in part because of pressures on the
NASA budget. Commercial launch vehicle services are available only

~ through NASA and the enormous cost and technical risk of space
commercialization has deterred investment by the private sector in
other areas, except in ccoperaticn with government. Although
several ventures to provide launch services commerciaily have been
proposed -- both for operation of the Shuttle and for expendable

‘launch vehicles -~ it -is uniikely that the private sector could
enter the commercial market in competition with NASA.

ROLE OF NATIONAL GOVERNMENTS

’

In France, the government assumes the responsibility for basic
research and some application development. MWhen the point of
commercialization .arrives, the technclogy is turned over to the
quasi-public companies for marketing, distributicn and overall
commercialization. Arianespace has stockhoiders from >="e*ai
govarnments in Europs, pius privaie individuals, private firms, and
private banks. »

In the United States, launch vehicle services (except for upper
stages) are totally handled by the Government, using the

manufacturers as orime or subcontractors to pgrovide the mechanical
services needed for specific launches. Although production and
sales of communication satellites are totally commercialized, ths
companies have little, if any, role in either developing
evolutionary/revolutionary launch venicles or in pricing vehicles
and services, except for upper stages. Other areas of space
commercialization remain to be explored.

ADDITIONAL REFERENCE: Office of Technology Assessment,
‘Civilian Space Policy and Applications,
Congress of the United States, 1982.
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. COMPUTERS AND SCOFTHARE
, The United States retains broad leadership in computer hardware and
software production and tschpolegy. The high growth areas in the
computer industry today are perscnal computers, office automation,
software, and services..

HARDHWARE

White mainframe production is dominated by relatively few large
companies, many smaller companies have entered the smaller, personal
computer market. Many of the larger companies are also giving added
emphasis to the micro- and minicomputer markast, where qrowth rates
are well above those in the mainframe sector.

The major foreign competitor in computer hardware is Japan, whose
companies have products competitive with a range of U.S. equipment,
including large scale general purpose processors, magnetic disk
storage and printers. In the large scale systems sector, Japanese
firms have produced equipment equalling or exceeding U.S. .
capabilities, relying on their growing strangth in high spead logic,
and memory componeants.

Japan has targetad the Targe scale scientific processing sactor, the

‘ ‘ so-cailed supercomputers, where U.S. firms have been unchalienged
feaders. .The ieading Japaness computer {irm raceniiy announcad i
sugercomputer which 1t ciaims rivals the performance of current U.S
equipment. The Japanese began a 10-year joint government-industry
effort to produce & “Sth generation" computer system, by which they
hope to leapirog U.S. leadership in computer technology.

SOF TWARE

Despite impressive growth in sales over the past few-years, sofiware
. productivity has not kept up with the expanded use of computers,

especially microprocessor-based systems. Software now accounts for

a growing percentage of a typical computer's cost, while hardware's
share, which used to account for the bulk.of a system's cost, is
steadily declining. , ‘

A shortage of workers with key skills has been an important
~contributor to tne rising cost of software. A 1981 study reported
34,000 job openings for graduates with degrees in computer science
but only 13,000 graduates with the necessary skills to fill those
positions. ’ .

- There have been significant changes in the software sector, which
may help ease the software bottleneck. For example, in the
microcomputer sector, there are now several standard operating

. . systems and high-level programming languages that a growing number

Approved For Release 2007/04/04 - - -
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of suppliers are implementing on their equipment. Software

producers are alsc abie to increass their er..c.er;; by using a

rangs of programming and autcomated soriware developmant. The

Jao=n as2, who traditionally havs !agged behind the U.S. indusiry in

softwars, have increased their ressarch “in this sector, aided by "o

90vernment funding.

ADOITIONAL REFERENCES: Bureau of Industrial Econcmics, 1982 u.s.
Industrial Qutlock, U.S. Department of
Commerce, 1982. '

Science. Vol. 215, February 12, 1982,
_American Association for the Advancament of
Science, Washington, 0.C. This issue is
devoted to computers and electronics.
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.\. SEMICONDUCTGORS

4

OVERVIEW

Semiconductors, 4=v.ces which modify electrical signals, are
essential in industrial.electronic equipment (37% of 1979 saies that
amounted to $10.5 billion), computars (30%4), consumer electronics
(22.5%), and military systems (10%). The motlvating power of the
1ndustry s growth is in 1n;=gratcd circuitry: without technological
growth in integrated circuitry, there would be littie growth
“elsewhere. Integrated circuits are produced principally in the
U.S., Britain, France, West Germany, and Japan.
The industry’s firms in the U.S. are comprwsedvof merchant firms
that produce advanced integrated circuits and customized integrated
circuits, and IBM and ATT which produce semiconductors only for
~their own ccnsumpt1on. The concentration of U.S. industry has not
'changed substantiaily: twenty firms have accounted for about 80% of
sales in the last couple of decades (there has been a large turnover
in the twenty). In Europe and Japan, the great share of . —
semiconductior preoduction is by mut}’prﬂduf‘ firms similar to General
tlectric :

accounted fo 79% of sales in 1879, and in

In Jagan, six Tirms 2
| . . turope, the industrial concentraticn appears similar. Both Japanese
and turcpean Tirms have acquired part oﬂnafsunp of U.S. firms to
factilitata markst entry and technolocv transfer. Most of the
technology growth 'in the 1ndustry has occurred in integrated
- circuitry and has had major impactis upon equipment in the Tour salas
markets.

Major product innovations have been and continue to be the

increasing density of the circuits (VLSI), the metal oxide

semiconductors having favorable electrical properties, and
. increasingly efficient production techniques. '

Moore's Law, vaiid since the mid 1960's, says that integrated
circuit function density doubles every year with an associated
decrease in cost of about 30%. For each chip density there is a
similar "learning curve" showing the rapid rate at which lowest
practicable unit cost is achieved. Given Moore's Law and the ,
learning curves, it may be possible for a set of colluding firms to
practice predatory pricing to exclude other firms once they have
gained market dominance. .

The United States' share of world shipments of integrated circuits
held nearly constant in all markets in the period 1978 to 1981. A
world production of integrated circuits was over $14 billion, a
: - doubling since 1978. In this latter pericd, the Japannse share of
‘ . market had sonewhat f‘ec]med fron 18% to 15%.

‘ . . ..
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A majcr threat has been posed by qapan‘ captura of 40% of the 16
random access memory (RAM) market, °arxy introducticn of the 64(
RAM, and strong pesitions astati:sw=ﬁ for ths 253K RAM in the metal
oxide semiconductor markets. While furopean countries appaar to
recognize the importance of the semiconductor technology witl
governmental support, their industries are neot vet a threat excent

in the specialized complementary metal oxide markat.

The conpetitive threat in the current paericd is from Japan. The
threat posed is mainly to U.S. merchant firms that sell on the open
market and have been major contributors to technology growth. Some
analysts contend that the major Japanese firms have rationalized
their industry by allocating home markets in electronic devices and
inhibiting both local and foreign new entry. It is claimed that
these firms, using venture capital from these large scale market
sales, and using recent substantial government augmenting research
funds and expertise, have made it possibla to target individual U.S.
and world markets. : '

A major concern is that cooperating Japanese firms would dominate
many U.S. electronic markets. They will then be able to practice a
oricing pelicy that wilil limit U.S. merchant firms in the world
markets just as U.S. industry appears to be Timited in Japan. Large
scale U.S. firms have made major contributions to the semiconductor
market, but technology growth would have been much slower without
the contribution of the open market firms. Thus the s:owing of
advances on the part of the smallier merchant firms as 2 result of
foreign competition is highly significant. :

Monetheless, the U.S. merchant firms are not stagnating and appear
determined not to aliow a repeat of the 16K RAM market loss. An
indication of this is seen in recent expenditures on semiconductor
plant and equipment.- The ten largest Japanese Tirms have spent $500
million in 1980 anc $775 millica in 1681 (about 18% of sales). The
ten Iarges; U.S. merchant firms have spent corraspondnngly, $910
million in 1979 and 1.2 billion in 1980
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Fiber optic technology has advanced rapidly since the late 19605 and

’ now offers an ever increasing number of anplications. Fiber optic
have several advantages over conventicnal wire: . they are capable of
carrying much more data.than wire of comparacle size, they are light
weight, non-conductive, neither create nor are affected by

electromagnetic fields, and cannot be tapped without the risk of
immediate detection. Some of the applications of fiber optics
include high-density telephone transmission, computer and data
transmission, office automation systems, and home video systems
(cable television, videophone, and closed-circuit television).

.

FIBER OPTICS SYSTEMS

in a fiber optics system, puises of light are transmitied through
hair-thin optical glass fibers. There are three components of the
system: 1light source, transmission medium, and detectors. The
light source is usually a solid state laser (typically made of
aluminum-gallium-arsenide) or a high-radiance light-emitting dicde.
Cetectors ars either silicon pin dicdes or avalanchs photodicds
The transmission medium is generaliy glass but plastic-core cables.
have been developed for shori-distance applications. The costs of
fiber optics systems will decrease as these components bacome
. - standardized. Ffor example, in 1980, three U.S. companies developad
standardized components Tor a Tiber cptics sysfem suitable for
short-distance, medium-spead applications. The package of
components cuts tne cost of relatively low-performance fiber optics
1 N
[P
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COMPETITION

The Japanesa have been,cited with a lead in light source technology
and application and are competitive with the United States in the
other component technologies. In Japan, MITI has targeted
optoelectironics for rapid development. The Engineering Research
Association in Optoelectronics Applied Systems is the core body for
managing government-subsidized projects in fiber optic and other
optoelectronic R&D projects. These include an $80 million optical
instrumentation and control system project funded by MITI.

The falling prices of fibers and other components will permit more
extensive application of this new technology in the coming years.
Shipments of fiber optics systems and equipment exceeded $60 million
. 1n 1979. - Increased econcmies of scale made possible by improvements
‘ in technology and production methods, and the higher degree of )

| standardization being applied suggest shipments of fiber optic

| systems and equipment-should exceed $500 million by 1986.




Do, r.....:.,.::,._.»_" -w..,_.h,,

Approved For Rélease 2007/04/04 : CIA- RDP84BUOO49R0017002400U5 = S ~~“-"'\
A-§4

BIOT!

ll"

CHNCOLOGY

The global research, industrial, economic, social and politicai

interest in biotechnology has expanded exponentially since the L
mid-1970s. With the possible exception of the Unitad States, mest

industrial nations have.developed industrial policies or national

plans that axplicitly encourage investment and research in

biotechnology. Major areas for application of biotechnologies

identified in naticnal reports include: pharmacsuticals/health,

chemicals, energy food processing, and agriculture.

S ¥

In addition to national governments' interest in biotechnology,
industy's emohasis in the future on conserving energy, on improving
procass efficiency, on reducing industrial hazards, and, where
aopllcabi-, on moving to production of higher value added produLts
-will favor zn;reased use of blOtecnnotogias

Use of fermentation and other key b.otnchnology process tools
(enzymes, plant and animal cell cultures, recombinant DNA) will
become industrial technologies of choice for the production of
cemmarcial products in the long-term. With the exception of
fermentation technologies, the United States probably has the .

. technological leadership in such biotechnological areas as
recombinant DNA and cell culture technologies. Thesa technoiogies,
hovever, wiil only serve as tools in future commercial industirial
processas. Tng-, biotecunoiog1;a' prgcaf> enginesring leadersiip
will be the critical determinant for the long-range competitiveness
of those industries dependent on fhis echrology There are gans
nct enly in cur technological 1=adc,,“;y in this arsa but also in
the manpower available to meet future industrial development neads.

Few of the factors that have affecfed the international ccmpetitive
position of the United,States in other nigh technology industries
have had an impact on the budding biotechnology industry. Since no
one is yet producing commercial products, such factors as

~ comparative production costs and foreign pricing practices are not
an issue. Capital availability does not seem to be a constraint.
Large amounts of venture capital have been supplied to many small
biotechnology firms in the United States to support research and.
product development and testing, even though most of these firms
have yet toc realize any sales revenue. However, capital
requirements are expected to increase rapidly as firms progress to
product development and commercialization, a factor favoring the
major drug firms involved in the industry.
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Other industrializad nations are willing to invest in filling the
tachnoiogical leadsrship voids in biotachaclogy. 7The initiail cost
oF bictachnology ressarch cperations ara nol great and firms in many
countries have become involved.

Japan has leading adge and extensive industrial axperience in
fermentation technoiogy. HMITI's vision of the 1980s report declared
2 strategy to deemphasize energy intensive industries and emphasive
high technologies, such as biotechnology. Japan has taken a number
of steps to implement their long-range government-industry strategy
in biotechnology including: (1) establishing a chemical industry
consortium in biotechnology, (2) formimg a fourteen-company
biotechnology research organization, and (3) ensuring Japanese
firms' active interest and investment in and estahlishment of
ccoperative technology transfer agreements with U.S. bictechnology
firms.

There is already considerable interest in the .industrial potential
for biotechnology in Europe. West German industrial firms began to
make substantial. investments in this area in the early 1970s and
West Germany 1s presently the technological leader within the

turopean iadustrial community. Competition will increase For West
Germany in victechnology, however, as traditional European
industries suffer economic difficulties over the next decade and
transitions are made to high value added industrial products.
European firms have teen slower to invest in U.S. biotachnology
companies. Howevaer, E1f Acguitaine has recentiy investsg ia
Engenics, & biotechnology process enginesring RAD firm,
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PHARMACEUTICAL INDUSTRY

The pharmaceutical industry is one of the most successful high :
technology sectors of the world eccnomy. The demand for ' : S
pharmaceuticals is large and growing. The flow of new produzts has

been sustainad at a high Tevel for 40 years, and the individuai

companias are generally f .ﬂch1a1|j healthy.

American firms dominated world'pharmaceuticai markets between 1940
and 1960, acccunting for the vast majority of ressarch efforts and
new products, produced over half of world pharmaceutical, and
controlled one-third of internaticnal trade in medicinals.

Since the early 1960s, the U.S. share of world pharmaceutical
research, innovation, production, sales, and exports have declined.
Additicnally, the number of U.S. firms that are active participants
in the various ethical drug markets have been constant or declined
relative to their foreign counterparts since 1960.

DECLINE IN INNOVATICON

Patented ¢ ugs raprasent the d driving force of the modern .
pharmaceut1fa. industry and are respensibie for the spectacular
growth in sales since 1840. Mcdera pharmaceutical firms depend on a
. smali handful of successful innovations for the bulk of their '
positive cash Tlow. Competitive aov>n‘1ge in sales of patented
drugs, by var tha most lucrative segment of the industry, depends cn
the ability oF the Tirm to produce a slow but steady stream of
coemmercially succassiul new products through industrial inncvation.

The process of pharmaceutical innovation is characterized by
substantial risks. This is, in part, a result of the lengthy time
frame--sometimes approaching fifteen years--from initiation of basic
research to the commercial launching of a new product. While
U.S.-owned firms' expenditures for pharmaceutical research at home
and abroad are large and growing, they have not increased to the
extent where they can match the exceptional expansion of
foreign-owned research efforts. The share of world pharmaceutical
research located in the United States remains the largest, but has

- fallen from about two-thirds in the early 1960s to above one-third

: ' today. Research expenditures have grown fTaster throughout the

period in Japan, West Germany, and the United Kingdom.

Levels of innovation in the industry have been, at bast, stable for
the last two decades but have sharply dropped from the levels of the
1950s. .The average cost per innovation has risen drastically in the

Approved For Release 2007/04/04 : - -
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Tast 20 years. A frequenily cited figure 15 $54 miliion (1976
doiiars) per new chemical 'entity (NCE he Tundamental reason for
the dramatic increase in innovation costs lies in the substantiaiiy
graater number of ciinical trials and toxicology testing performed
in the procass of bringing a new compound to market. The upward
trand in cos 5 is an international phencmenon that has jed all
industrial nations tc comparable extensive pretasting and selectivity
in pur;u11 of new drag;. The inevitable consequence has been a
worldwide deciine in introduction rates. Yet, foreign levels of
innovation have declined less severely since the 1950s than U.S.
levels

Two basic changes in the structure of the world pharmaceutical
industry have evolvad during the past two decadec: greater
orcentration of innovation zmong larger firms and increzsad
internationalization of the industry. The higher £osts per

i r¢n operations

innovation for smalier firms render smajii-scale rasear
relatively less productive per dollar spent and, hence, lass

-profitable. A consaguence of this deveicopment has been the

declining significance of smaller firms in the pharmaceutical
innovation process.

Between 1965 and 1975, U.S.

, -iocated proouculon grew 5 percent
annually compared to 1S carcent rate abroad. Growth rates of
coverseaas production Tor U.S.-ownad firms exceosded those of domastic
producton, with forzign produrglon accounting for 40 percent of the
U.S. multinaticonal total in 1978.
Pharmaceutical products have traditionally provided 2 surplus for
the U.S. trade ba solute tarms is not

Eance. fat, this surpius in ab
significantly greater than those of Switzerland, West Germany, or
the United Kingdom, who export a larger oercentag° of their
production than tha United States despite the substantially larger
level of U.S. production. This lower ievel of axports as a
proportion of domestic production provides the United States with a
comparable share of world pharmaceutxca] exports, a share which has
markedly deteriorated s.nce 1950. In part, the low proportion of
pharmaceutical preparations production devoted to exports is
associated with the relatively more extentive multi-national scope
of U.S.-owned firms, which has resulted in significant exports of
medicinal chemicals. Equally important is the traditional relative
unimportance of exports to U.S. producers, as may be seen by a
comparison of total U.S. exports to GNP. From this perspective, the
U.S. pharmaceutical lndustry is typlcal of other sectors of the
American economy.

BARRIERS TO U.S. EXPORTS | | '

While tariffs are of little consequence to U.S. pharmaceutical
exports, non-tariff barriers most definitely are. The French have a
visa system which, in practice, favors French firms rather than the
affiliates‘of'foreign companies. The United Kingdom, through its
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price reguiation, gives firms an inceniive to perform R2D there
instesd of in the United States. 2ut in generai, the most important
barrisr to U.S. exports is FDA reguiaticns nreventing thz export of
any new drug until it has bteen approved for sale in the United
States. This applies even if the product has been formally approved
for marketing in the importing nation. HWith the delays that occur
in cbtaining FDA approval, U.S. firms have more intentive {o manutac-

ture new drugs abroad.




‘ iNDUSTRIAL ROBOTILCS
indusirial robect man Jfacturxng has experiznced rapid growth during
t ihe past fwo years, and indusiry chsesrvers project avarage annual
growth rates of 35 parcent or more during the coming decade. The
Tirst }ndus rial rotot was develiop ed in the United States about
1850, and the United States continues to be the world leader in
research and da51gn But in" the past decade Japan has far surpassed
~ the United States in both the production and use of robots.

Tne U.S. robotics industry has been dom1nat=d by two firms —-
Unimation and Cincinnati Milacron. Tegether they accounted for
about 70 percent of U.S. robot saleS'in 1980. With the entrance of
saveral new Firms into the industry, however, this share is expected
to drop to 50 percent in 1982. The past two ysars have seen a
tremendous upsurge in interesi in robots. There has baen a dramatic
increase in the corporate membership of the Robot Institute of
America, the industry trade association, from 45 in 1379 to 172 in
1981. Several U.S. firms (General Electric, Westinghouse, Automatix,
and other's) have concluded licensing agreements to market robots
cuiit oy .vTEIgu companies--iest Gsrman, Italian, Swedish, and
Japanesz2. In the case ¢f at least one of thess firms, Genaral
Electric, licensing is seen as an entrance 0 the market whiie work
continues on the develgpment of their own robots.
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Capital availability does not seem to be a constraint. Mores than
$30 million in venture capital was channeled into U.S. robot
companies during the past two years. - After the surge of new
producers in the next few years, analysts expect a "shake-out"” with
the number of bankruptcies and acquisitions increasing. Survival
- will depend on producers being financially strong enough to develop
- : programmable robots or to carve out specialized niches. Prices for
sophisticated robots will also go down as the result of increased
competition and economies of scale. B8y 1990, according to one
study, almost half of factory assembly operations will incorporate
robot technology, compared with only 5 percent today. —-

FOREIGN. COMPETITORS - S : i

The first Japanese robots were producad in the late 1950's under
license from American firms. Many of the Japanase producers : |
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initialiy designed and buiit robots vor their own uss and only later

decided fo market them. Oomestic¢ demand has continuved to absord

most of thelr output, with exports currentiy accounting for only

about 3 percent. A movement foward increased exports is now under

way and the Japanese Industrial Robot Association projects exporis N
of about 15-20 percent of total output during the seccnd half of the
-1980s. . .

Japanese manufacturers have developed robots for a broad spectrum of
applicationc The davelopment of their robot industry was aided by

a mucnh more receptive climate in Japan than in the United States andg

by direct government ef fforts to encourage robot use and support

robotics research.. Factors most frequently mentioned are: .

o The management of many Japanese companias turned to
robotics during the 15705 as a means of ~cmeving higher
quality (greater precision, lower defect rates) and
improving productivity.

o Labor in Japan has been receptive to robots because of
the pernanent employment policy, company efforts to .
retrain those displ a:ad. and the fact that weorkers shara
in the larger profits resulting from higher preductivity.

o The major government actions have been:

a. direct low-interest loans through the Smail Susiness
Financa Corperation to small 2nd medium-scale
manuract urers for robot purchases;

b. extra depreciation allowances on robots--an
additional 12.5 percent each year for three years (a
firm can depreciate 32.5 percent of the purcnase
price in the first year);

¢. encouraging the formation in 1580 of the Japan Robot
Leasing Company (JAROL), which is jointly owned by
24 robot manufacturers and 10 insurance companies
(since 60 percent of operating expenses are financed
by low cost loans from the Japan DOevelopment Bank,

- - - . JAROL can provide very attractive leasing terms); and

d. a major new effort to support R&D in robots--$150
mitlion to be allocated by MITI over seven years,
beginning within the next year, to push the
development of intelligent robots.

Approved For Release 2007/04/04 : ClA- 05-




Approved For Release 2007/04/04 CIA RDP84BOOO49ROO1700240005 8

A-Ti
viest Garmany has szvaral imporiant rohot menufacturers, and the
govarnment provicgses considerable support Tor RYD and for tre .
training of erginzzring and fechnical parsonnaet Thair production
has been primarily for internal consumption and for other Surcpean .
countries. Faw of the West German robots hava rsached the United
States
Ttaly was one of ihe eariier starters in robotics, but their
proguction volume is lcw. The Italian firms Clivetti and OEA have
recently signed licensing agre went with U.S. firms to market their
robots in the United States

The major franch rcoct producer is Renault, which also has a
1iconsing agreement with a U.S. firm. The French government is
firmiy behing autcmation and robotics programs, andg it is astimated
that the government is putting about $25 miilion per year into
fupding related resezrch programs.

b
n

~

The United Kingdom has gotten off to a slow start in robotics,
nampered by union prebiems, but has sel up a Scientific Research
Councii to focus on this industry. :

The U.S.S.R. has an entensive robetics research program, sut s at
least a dacade behind the United States in rcbetics technology. It
is receiving about 100 robots a month from a factory in 3ulgaria,
Poland has a limited research effort and very little preduction.

The wider use of robots ezrcouraged by government policies has given
the Japanese tne lead not only in the quantity produced but also in
the range of applications. At present about 55 percent of all
robots in the United States are used in the automctive industry. In
Japan, about one-thirg,of all robot shipments nave bzen to ths
automotive industries, and one-quarter to the electric appliance
industry. In the Unitad States about 49 percent of all rcbots are
used for welding and painting, and 21 percent for machine tool
loading and assembiy cperations. In Japan the corresponding shares
are 16 percent and 77 percent. The latter two applications are
expected to be the major U.S. growth markets in coming years. That
the Japanese already have product-development experience in these
areas should give them an advantage in the U.S. market.

ADDITIONAL REFERENCES: Sallot, Bernard M. "The Status of Robots in
the United States and in Other Countries,
paper presented to the Thirteenth Annual
Department of Defense Manufacturing
Technology Conference, November 30 -
Qecember 3, 13981.
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The machine toeol industry in *Pe United S
17

s is guite sma
it is important to U.S. econcmic 2nd mil r

=3

y strength Vir ' o
every major manufactured p"oducL is producsd on uachi‘e tocis or <
machines built by machioe tcols. Modern and efficient machine tools
are neaded to meet increased m1’1‘ary production damandf in times of
national emergencies. Many major American indusiries, such as the
automotive and other transportation industries, are closeily depandent
on machine tools for the maintenances of their competitiveness in
domestic and world markets. Increased foreign penetration of the
U.S. market, coupled with a decline in world market share o machine
tools, are sources of concern for the future cf the U.S. industry,

in spite of increasing orders and shipments

LCSS OF MARKET SHARE

The U.S. machIne tool industry employs approximately 100, OOO persons
and its output is valued at around $4 billion. Two-thirds of the
companies are .small, 2mploying under 20 persons. The U.S. share of‘
worldwide production of machine tools was aroun- 35 per:en

leveled out. MWestern Europe has maintained a ste adv share between
15 and 20 percent. Japan's share, on the other hand hias shewn 2
rapid increase from 5 percent to 13 percent. The U.:. industry had
a negative {rade balancs for the first time in 1978--dy 1380, {nhe
deficit had grown to over 35C0 miliion. rt

I S now account for 24
percent of U.S. consumption. U.S. exports of machine tools in 193G,
vaiued at $743 million, trailed behind West Garmany, Japan, Italy,
and Switzerland.

‘The machine tool industry suffers from highly cyclical demands,
causing periods of "feast or famine." This was especially evident
during the period 1967-1971, when there was a drcp in U.S. machine
tool consumption of around 48 percent. The industry did not offset
this slow period by increasing its exports into an expanding world
market. Instead, many companies “retrenched," cutting back on
personnel, capital expenditures, and research and development, and
discarding marginal product lines. However, this resulted in long
lead times, large order backlogs, and therefore, increased
vulnerability to foreign competition. : '
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&. NeW TECHNOLOGIES
Many American tool builcders have 2lso failed fo ksep pace with the
oroductivity, quality, and cost savings of their international

e competitors. While many of the nsw advances in product design and
manufacturing techniques are developzd in the United States, our
industry has been iess wiiling to takez advantage of them than our
competitors.. The Japaness2 study mission of the National Machine
Teol Builder's Association toured 13 1apanese factories and found:

"Nowhere in the 12 factories tcured by our study group did we see

any unigue manufacturing techu01ﬁgv In general, Japanese machine
tool builders use the same tvpes of machinerv to build their products
as in America. However, the equ1pment and tachnology are very
intelligently applied =nd many builders are invasting heavilv in the
latest ferhnolonv to improve produc tivity further."

caputer numericaily controlled machines (CNC)Y and Fflexible
manufacturlng sysnems (FMSY will p]ay a major role in the machine
tool industry in the coming decade. An FMS consists of a group of
CNC tools connected by a mainframe computer. These systems are used
to manufacture a family of diverse parts. The emphasis among U.S.
companies is still on s.hp.. machines, howaver, rather than systems.
The Japanese, on the other hand, have targeied flexible manufacturing
systems as a speciaity to mass markzt and their axperience will give
them an advantage as demand incraases

' i in world mar &et;

ADDITIONAL REFERENCES: Burezu of Industrial Zconomics, 1982 U.S
Industrial Outlook, U.S. Department of
Commerce, 1382,

The Japanese Study Mission of the National
Machine Tocl Builder's Association, “Meeting

» the Japaness Chailengs,” National Machine
Tcol Builder's Association, MclLean,
Virginia, 1981.
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APPENDIX D

THE INNOVATIVE PROCESS

Y
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Defini ns of Research and Develooment

The National Science foundation (NSF), in its surveys of industrial
technolegy activities, separates the innovative activities of firms
into three categories: Basic Research, Applied Research, and
Development. Basic research is genera]ny consideraed to be long-term
in nature, not focused on specific, identifiable short-term
obiectives. However, basic industrial research rs ultimateiy aimed
a producing or improving upon a marketabie product. Appliied
research i3 more specific and, oresumably, short-term. Since basic
research and apoiied research have similar ultimate Obj°CtIVES it is
frequently difficuit to distinguish be tween the two in industrial
settings.

The NSF definiticns of ressarch znd development and
categorias of R&D actfivity are
, "Research and develooment - Basic and applied rasearch in the
. sciencas and enginearing and the design and develcpment of
. ' protcotypes and processas. This definition exciudes gualiiy conirol,

routineg product testing, market ressarch, sales gromotion, sales

y - service, research in the social sciences or psychology, and other
nun.eC“*olcg*cal activities or technical services.”

“Basic rasearch - Orig*n=l invnstigations for the advancement of
scientific know]aoge not having specitic commerciai odjectives,
although such investigations may be in fields of present or
bpouantxa. interest to the individual company." .

"Applied research - Investigations directed to the discovery of new
scientific knowledge having specific commercial objectives with S
respect to products or processes. This definition differs from that
of basic research chiefly in terms of the objectives of the

- individual company."

"Development - Technical activities of ‘a non-routine nature
concerned with translating research findings or other scientific
knowledge into products or processes. Does not jnclude routine
technical services to customers or other activities excluded from
the definition of research =nd development given above."

Innovation o o

. Industrial innovation is. generally defined as the initial commercial
application of a new product or process. Innovation entompasses -
changes in efther product features or production processes to reduce
costs. For our purposes, innovative behavior can be considered to
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include both inncvation by a firm itseif and the adoption and
improvemant of innovations made by others. The activities 1ﬂauv g
to innovation involve a long-term grocess incorgorating the various
stages of research, development, capital invesiment, and
commercialization
factors In the Innovative Process

Innovation by a firm is influenced by both internal elements and
conditions outside the firm that provide it with opportunities or
constrdin its behavicr. The government, rather than individual
firms, has principal influence over the externai elements.

MaJor External Factors -- Important external faCtors have been
identified to inciude the folliowing:

o The technelogical base: The stats of overall knowledge in
the economy, the flow of scientific and technical manpower to
“industry and the amount of on-going basic research in
government and academic institutions.

.

o Overali sconomic rond?tiﬂnc' Aggregats demand and investment
rates, which tand o promotz or rastrict innovation, and
effect the rate of adjustment--particularily of labor--to

technolcgical change.

Price stability: Rates of in

o flation and Tinancial market
voia il'ty whizh can particulariy 2affect innovation. (Under
high infiation rz.ns snow praference for short-term, jow-risk
investments ratner than radical innovations with risky and

long-term return characteristics,)

o Industry composition: Industry structure in terms of
concentration and size of firms which influence whether firms
are large enough or secure enough to carryout .innovative
changes with long-term raturns.

o0 Government policies: The government policies affecting
industries, whether targeted to industries or tecward other
national objectives. <(Government regulations, specifically,
can cause a concantration on short-term problem-solving.)

0 R&D incentives: The degree to which the external economies,

" riskiness and indivisibilities in R&D are accounted for.
(Studies of the social rate of return to R&D programs
indicate that the marginal social rate has been very high
versus the private rate —- thus suggesting potential -
underinvestment in R&D.?

Maior Internal Factors -- Firm resources and actions at all levels
can have a significant influence on 1nnovat'on Important specific¢
elements include: . ’

o Corporate goals: Specific objectives concerning the rate of
return, market share, profit growth, etc., which in everyday
operation guide decisions about entermg mto new products or
processes.




—_— T S R e e

Approved For Release 2007/04/04 : CIA-RDP84BOOO49RQ01700240005-8

A-T7
>
o Firm organization: Desgree of vertical integration and {yse
and amecunt of canitalization (The proporticon ¢f debt
relative to squity, cash fiow, and size of working cacital
211 affect the ability to develop new nroducts, new plant and
equipment, and compete in markais.)

O The state of internal coordination and communicatizn: Degree
to which all levels of the corpo,ation focus on the
development and practical appiication of tarnnoiugy, frem

roject selection, technical discoveriss, through marketin
success.

o ‘Managerial quality: Level of‘understanding of L-,hno’oglfal
base of the industry, and technical sopnistication of
management. (Managers selected primarily for business and
general managament skills may lack appreciation for the
necessity of long-range research and development programs.
For instance, U.S. practices of high-level exacutives moving
between industiries with insufficient time to ilearn about {he
1ndustry's technical base, contrasts with Japan's reJat1vely

iong executive ties with the same Tirm and the tachnical
expertise acgquired as a resuit.)

"o Company reward systams: Rewards and bonusss sasad on
short-term versys long-term rosults. (Lang~gerT investmentis
in new and relatively risky techncicgiss have litile
immediate payoif and will not te enccuragad {7 rewards
emphasize short-term rasulfs.)

Innovation and Risk

One of the obvious characteristics of the innovative process is its
riskiness. This uncnt;:inty can be broken down into three primary
tegories: (1) the chance that a prcject will not be technically
completed, (2) the chance that a product, if technically completed,
will not be commercialized, and (3) the chance that a project, if
commercialized, will not be economically successful.

Empiricé] investigations of the innovative process provide evidence
of the risks associated with innovative activities. An early study
by Booz, Allen and Hamilton concluded that 7 out of 8 hours devctied
by scientists and engineers in major firms to technical product
development are spent on unsuccessful projects, and that 5 out of
every 10 oproducts that emerge from R&D fail in product and market
tests, and only 2 beccme commercial successes. A detailed study of
the m;“ portfolic of saveral chemical and drug firms indicated hat.
on the avera e, 3bout 43 percent of the projscts that were Fegun
werg not tachnically ccmpleted, about 45 percent of those ith
tefnnxcally ccmplieted were not commercialized and about 62 p
those commercialized were not sconomic successes -- that works
out to a success rate of. approximately 12 percent of the R&D
" projects initiated. Though the probability of success varies among
industries and among firms within an industry, the nigh level of
risk associated with innovation can zasily lead to underinvestment
in these activities.
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